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TAG Oil-Testing Instruments 


for 


Domestic and Industrial 


any 
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j 
AAW Leo. :] 


No. 55850 
rAG-A.S.T.M. Dis 


Apparatus for domestic 


No 55850 
tillation 
fuel oil. 


No. 55470 


[AG Saybolt Thermostatic Viscosimeter 


with Motor Stirrer and Automatic Tempera 


ture Control. Furnished with either Univer 


sal or Furol Tips. Made in 1, 2 or 4-tube 
capacity suitable for operation on 110 volts 
60 cycles A.C. or 110 volts D.C. 


AT LEFI No. 57910—TAG-A.S.T.M. 


Centrifuge with Protecting Dome for de 


termining water and sediment in dome stic 


Qn and industrial fuel oil. 

a 

No. 57910 

HE growing use of fuel oils and the demand for better 
and more adequately specified fuels has made the use of 
oil testing equipment more necessary than ever to pro- 
tect both the seller and the consumer. Gravity-rating means 
little to-day, but other properties, such as flash point, vis- 
cosity, cold test and distillation range are the only accurate 
means of determining the satisfactory quality of fuel oils. 
Only a few TAG Oil-Testing Instruments for making tests 
of fuel oils can be illustrated here. However, the TAG LINE 
IS COMPLETE, covering all instruments for making every 
test of petroleum products. Every TAG Instrument conforms 
to official specifications. They are all listed and described in 
Catalog No. 699-1. Use the coupon NOW to get your copy. 


Fuel Oils 


lo. 55950 
No. 55950 TAG-A.S.T.M 
Standard Pensky-Martens Closed 
lester. Other forms of flash and 
fire testers are not standard for 
fuel oil 


atererex-) 


lo. 55550 
No. 55550 TAG-A.S.T.M. 
Cloud and Pour Test Apparatus 
for use when pour point spect- 
fication is required. 


The TAG Oil Manual 22nd Revised Edition, $1.00 plus postage. 


“There's a TAG Instrument Jobber Near You” 


Please send me, without obligation, Oil Testing Instrument 


Catalog No. 699-1 
Name 


Address 
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Abrasive Resistance Tester, Rubber 
4. C. Reversing Contactor 


Alarm, High Water..... 

Ammeter, Clip-on ....... a, 

Anemometer, Direct Reading 

Apparatus for Study of Diesel Engine Combu 


Auto-Gage, Connecting Kod Testing 
Auto-Gage, Cotton Weighing 
\uto-Gage, Variation ....... 
Automatic Batching Equipment 


Balance, Chain-Pose Variable-Weight 
fsalance, Micro ; : 

talance, Precision Assay 

Balance, Surface Tension 

Balances, Disk Vernier, Magnetic Damped Analytica 
Balances for the Textile Industry 

talancing Machine, Sensitive Dynami: 

tearings, Knife-Edge ...... 

seating and Freeness Tester 

tinding Posts, Fusible Jack 

Black’ Light for Instrument Dials 

Boller Water Testing Equipment 

Khoiler Water Test-O-Meter.... 

Brinell Hardness Tester, Portable 

trinell Hardness Testing Machine 


Calculator for Wiring and Motor Data 
Caliper, Indicating ‘ ; 

Carbon Monoxide Indicator, Continuou 
Circuit. Protectors ° 

Ciroutt Temtet .cccsecce 

Color Matcher .....2...+ 

Color Matching Machine 

Combustible Gas Indicator 

Combustion Control Regulator 

Combustion Indicator, Automatic ' 
Combustion Safety Control 

(Oo Meters, Portable..... 

Comparator, Electro-Limit 

Comparator, Spectrogram Measuring 
Conductivity Meter, Multirange Direct Reading 
Constant Speed Generator with Governing C1 
Contactor, A. C. Magnetic 

Contactors, Reversing Magnetic 

Control, Magnetic Motor 

Control Panel ..... Pore Te 

Control Station, Water and Dust Tight 
Control Unit for Refrigerators 

Controller, Motor Operated 

Controllers, A.C. and D.C. Drum 

Controllers for Small Motors, Treadle-Operated 
Controlling Equipment, Trends in Electr 
Corrosion-Test Chamber, Salt Spray 

Corrosion Testing Machine 

Counter, Electrical Magnetic 

Counting Machine, Pre-Set 

Cycle Controller, Process 


Dead-Weight Tester for very Low Gage Pre 


Device to Measure 2,000,000 Volts : 

Diaphragm-Motor Valve for High Temperature 
Fluids at High Pressures. yr 

Draft and Temperature Regulators, Motorize 

Dynamometer, Torque 


Ebulliometer, Direct-Reading 

Electrical Measurement Developments in 1931 
Fluid Meters, Electrically Operated Remote ading 
Engine Indicator . 1837, 169, 185, 210, 2 58 
Epiphot P eee i 

Exposure Meter - 

Exposure Meter, Universal Photographic 
Extensometer 

Extensometer, Scratch 


Fade-Ometer 


Flow Controller, Fully Compensated 
Flow Controller, Non- Recording 


SUBJECT INDEX 
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THE MANUAL OF INSTRUMENTATION 
By M. F. Behar, Engineering Editor of INSTRUMENTS 


FUNDAMENTALS OF INSTRUMENTATION explain in detail “how they do it.” Altogether, this is 
Opens the door to countless ideas of incalculable more than a book; it is a TOOL! 
value. Every line should be read by industrial engi- $2.00 Postpaid 
neers and executives. The benefits of measurement 
and control never come of their own accord but only HANDBOOK OF INDUSTRIAL TEMPERATURE 
when instruments are properly applied. Behar leads AND HUMIDITY MEASUREMENT AND CONTROL 
you into the newest branch of engineering—INSTRU- 
MENTATION, lays down FOR THE FIRST TIME temperature or humidity is a condition of importance. 
an impressive amount of new data, and has also in- Over 300 pages and 200 illustrations. Useful tables 
duced other prominent instrumentation engineers to and appendices. $4.00 Postpaid 


A handbook of practical value to all industries where 








LiGHT ContTROL 


SIMPLIFIED 





a | BURGESS 
RADIOVISOR* 
UNITS 





Burgess-Parr congratulates ‘Instruments’ light-control units for A.C., D.C. or battery 
upon its far-sighted editorial policy now operation. Light source and bridge units 
i extended to include the new and rapidly contained in compact, convenient, attrac- 
developing electronic field. Many tedious tive metal cases arranged for mounting 
and exacting tasks of today are certain to anywhere. Units supplied with bridge 
be handled tomorrow with electric eyes mounted in the case or separately for ex- 
and electric brains, controlling tireless ternal or remote mounting. They contain 
electric muscles. Today we pioneer. necessary tubes, transformer, resistors, con- 
Based on the simplicity, ruggedness and densers and relay, ready for immediate use. 
long life of the light-sensitive Burgess If Burgess Vacuum Contact is included, the 
Radiovisor Bridge, a line of light-control unit will control a load up to 1320 watts. 
4 units is now made available to those pre- The light-control dreams of yesterday be- 
ferring ready - to - use equipment. come the practical realities of today through 
Here is a complete line of impulse type these simplified light-control relays. 


a 
Write for data on the Burgess Radiovisor Units, as well as 
the Burgess Radiovisor Bridge and Burgess Vacuum Contact. 
Our engineers will gladly co-operate on light-control problems. 


BURGESS-PARR COMPANY, INC. 


P5 DIVISION OF C.F.BURGESS LABORATORIES, INC. 
" 202 EAST 4414 STREET 
iy *°2- U.S. Pat. OF NEW YORK.N.Y. 
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The Celebrated 


TECHNICAL 
or MEASURING 
‘tH  UGlRUMENIS 


are now represented in the United States by 


SOUTHWARK 





Partial List of Instruments — 


JUHASZ INDICATING APPARATUS 
For high-speed engines, used up to 6,000 
R. P. M. 


RAPID INDICATOR 
For high-speed engines up to 2,500 R. P. M. 


LOCOMOTIVE INDICATOR 


Remote electric control, makes a series of 
large diagrams without changing paper. 


CONTINUOUS POWER METER 
(Planimetering indicator), planimeters the 


for recording torsional vibrations, degrees 
of irregularity, angular deviations. Used ] 
up to very high rotary speeds. PI-METER (Mean Pressure Indicator) 


Directly indicates the mean time stroke 
pressure in reciprocating engines of all 
kinds. 





TORSION INDICATOR, Dr. H. Foettinger 
Direct indication of effective energy trans- 
mitted by ship propeller shafts, transmis- 
sion, etc. 


TACHOGRAPH, Dr. J. Geiger 
For recording and simultaneously giving a 
reading of all fluctuations in rotary speed. 


VIBROGRAPH, Dr. J. Geiger 
For recording oscillations and vibrations of 
all kinds, from the highest to the lowest 





LEHMANN’S 3, IT highe 
EXTERNAL SPRING INDICATOR frequencies, in any direction. 


Baldwin-Southwark Corporation 
SOUTHWARK FOUNDRY and MACHINE CO. DIVISION 


Ml] SOU WARK | MITT 
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Current indicating instruments give instant indi 





cation of abnormal conditions in motor-driven 
units. This control panel for a large ore screening 
unit has an ammeter in every motor circuit 





From Large Switchboards 
to Small Control Panels 


Jewell provides instruments 
to exactly meet every need 


Not only does Jewell offer a wide range of standard units, but 
Jewell engineers gladly cooperate in the development of special 
instruments to meet unusual applications. 


Years of specialized experience in instrument design and 
application—plus the unusually flexible production facilities of 
the Jewell plant—enable Jewell engineers to provide the most 
effective solution of any electrical instrument problem. 


Such problems, submitted direct to the Jewell factory or through 
Jewell representatives, will have prompt and careful attention. 





ewe ec rica nstrument Compan 
Jewell Electrical Inst tC y 


1650 Walnut Street, Chicago, Illinois 


This front of board, 4° inch diameter 
instrument meets every need for motor 


control panels. Available in A. C., 31 YEARS MAKING GOOD INST MENTS 
D. C., and high frequency types, with 
scale ranges suitable for any purpose. 
Other Jewell switchboard, portable, 
and miniature instruments are avail- 


able to meet every need. 
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To Measure is 
to Economize. 
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UNUSUALLY LONG (40-INCH) 
SLIDE WIRE 


Initial accuracy is maintained in the Brown Potentiometer by the 
unusually long (40-inch) slide wire of comparatively heavy section, 
for example. This wire is several times longer than found in other 
types of recording and controlling potentiometers. The slide wire 
is enclosed in glass and can be immersed in oil. Wear is practically 
eliminated. Tests have shown the accuracy to be unimpaired after 
the slide wire had been subjected to the equivalent of seventeen 
years of service. No adjustments will be required to take up wear 
on either the pointer or contacting mechanisms, and the highest 


accuracy is maintained. Write for Catalog No. 110! 


THE BROWN INSTRUMENT COMPANY 
4482 WAYNE AVENUE PHILADELPHIA, PA 


Branches in 22 Principal Cities 


BROWN PoTENTIOMETER PYROMETER 


Brings Laboratory Accuracy to [ndustry 
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THIS NEW G-E INSTRUMENT 
ACCURATELY RECORDS 


1/1,000,000 AMPERE 


Nw before ha 3s it been canny to record 
minute @ quantity as J00001 ampere, except 
in the laboratory. Now, with the new G-E photoelectric 


recorder » you can obtain 7 continuous and accurate 


record of any measurable quantity — anywhere. 


Here is an instrument ent tically new in design —that, by 
the use of photoelectric and Pliotron tubes, goes far 
beyond other recorders in sensitivity and scope. 

widely extends the field of usefulnesss of recordir 


instruments. 


Current in microammeters, voltage in millivolts, fre- 
quency in hundredths of cycles—all these it record 


accurately. 


It makes a continuous graph of radio-receiver per 


formance and resonance curves. 


It can be combined with the electric gauge to record 
thickness of sheet metal, rubber, paper, etc., diameter 


of engine cylinders, ball bearings, and the like. 


With the proper pick-up, it records noise intensity 





illumination intensity, vibration intensity, and tempera- 


Photoelectric recorder for switchboard mounting. 


Supplied also in portable types ture. 





t's worth knowing more about. Ask the nearest G-E 


( Join the “G-E Circle” — Sundays at 5:30 p.m. ) office for a COPy of GEA-1480, or write to the Meter 


E.S.T. on N.B.C. network of 54 stations — 


q week-days (except Saturday) at noon ) Division, General Electric Company, Schenectady, N. Y 
\ 


GENERAL @ ELECTRIC 


sa kR Ss AND ENGINEERING SER Y Cc I N rRI®@CiPA D CIF: I 
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Photograph made th Ba & Lomb Protar Le 


The New B& L Metallographic Outfit 


A ‘Table Model for Routine Examinations 


THe new B& L Metallographic Outfit, SI, 1s a camera, microscope and light source on the same 

dual-purpose instrument. It makes visual, routine base insures rigidity and a long life of profitable, 

examinations of samples easy, and provides for eficient usefulness. 

quick, simplified production of photographic rec The SI is essential to the profitable functioning 

ords. The camera, of fixed length, accommodates of the small industrial metallurgical laboratory. 

the economical 3!4 x 4!4 plate. The large concern will find it a convenient suppl 
The SI will save many hours of the industrial ment to the large B & L Metallographic Outfit. 


Priced from $400.00 to $503.50 accord 


Ay. ing to choice of optical equipment for 
LB) individual requirements, this new instru 


yg NO 2a 
EATER VISION 


metallographer’s time through simplified 
operation. Manipulation of the sample by 
the mechanical stage, and sharp focusing 
of the microscope are accomplished while ment warrants immediate investigation. 
Write Bauscu & Loms OpricaL Company, 
615 St. Paul Street, Rochester, New York. 


BAUSCH & LOMB 
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the operator views his specimen on the 
ground glass. Permanent alignment of the 




















We're Off! 


To a NEW and GREATER 


INSTRUMENTS 


« EVERY READER CAN HELP » 








Wa. economic conditions are as difficult as 


they were the past year, technical publications are often 
desperately hard put to continue normal activities and to 
hold the subscribers they have. It is therefore highly grati- 
fying to realize that INSTRUMENTS is one of the few 
magazines that held its own in these difficult times. 

But we can not stop there. We must start on the up 
again. Each of us can do something now to start the curve 
going up. Surely all of us have contacts with men who 
should be readers of INSTRUMENTS, and who would be 
INSTRUMENTS readers, if they knew the magazine. 

1932 promises to be our most active, most progressive 
year. INSTRUMENTS goes to a larger size, extends its 
scope to include the industrial application of electronic 
devices, and increases its new instrument section as well 
as its abstract service. Our increased activities will prog- 
ress greatly if the number of our subscribers is greatly 
increased. INSTRUMENTS therefore asks the help of each 
reader to do his best and obtain four new subscribers. 

January starts the New Year, it starts the new larger 
size and greater content of this magazine, and January 
is the best time to start a new subscription to INSTRU- 
MENTS. Use the coupon on opposite page. 
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4,000 


NEW SUBSCRIBERS for 


INSTRUMENTS 


By May 1, 1932 


ks secure this number of new 


associates who do not subscribe— 


readers we call upon one thousand 
readers, each of whom will under- 
take to interest four others. 

This can be done very easily if 
you show this page to those of your 


Show them this copy* of INSTRU- 
MENTS—tell them what a rattling 
good journal it really is—and point 
out to them how they can save 
money by subscribing at this time. 








On two or more new subscriptions or renewals sent together on one order before May | 


THE RATES WILL BE REDUCED AS FOLLOWS: 


2 separate one-year subscriptions $2.40 4 separate one-year subscriptions 4.20 
3 separate one-year subscriptions 3.30 5 separate one-year subscriptions 5.00 
(The regular subscription price for INSTRUMENTS is Two Dollars a year) 








If you are a subscriber al- 
ready, your subscription will be 
extended for one year from its 


SO YOU SEE—If five or more of 
you subscribe or renew together, 
the cost of each one-year subscrip- 


tion will be only ONE DOLLAR. 


*If the man to whom you show this copy wishes to retain it, write us and we will send you another 


expiration. 


Instruments Publishing Company 
3619 Forbes Street, Pittsburgh, Pa. 





Enter or renew subscriptions for the following and invoice them directly: 
Address 
Address 
Address 
Address 


Address 
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@ |t gives us great pleasure to announce the merger of | 


| the Pyrometer Division of the Wilson-Maeulen Com- | 
Ny pany, Inc., of New York, with The Foxboro Company. | 
/ e 
y/ @ This merger was made wholly in the interests of the 
/, many customers of both companies. The Foxboro 
| Company has broadened its service by thus being able | 
to offer complete instrumentation to industry. The 
ke Wilson-Maeulen customers will be served by a larger, 


more wide-spread froup of instrument engineers. 


























@ The personnel of the Pyrometer Division of Wilson- 
Maeulen Company will be merged with that of The 
Foxboro Company. This combining of the knowledge 
and experience of these two organizations will promote 
a greater usefulness (o industry. The combined re- 
search and engineering forces will enable us to offer 
the best solution to each instrument problem. 


@ The Wilson- Maeulen Indicating, Recording, and | 
Controlling Pyrometers are outstanding in design and | 
craftsmanship. They have always been accorded the 

highest praise from instrument users. The entire per- | 
sonnel which has been responsible for the outstanding 
qualifications of these Pyrometers, will continue to 


manufacture and develop them. 











@ The Wilson-Maeulen Pyrom- 
| | eters and Controllers will be 
| built in the modern. excellently 

| 





equipped factory at Foxboro. 


{1/1 communications relative to 


Pyrometers should be addressed to 








Witson-Matuten DYRowetter | )ivision 


THE FOXBORO COMPANY 
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EDITORIAL COMMENT 


The Meter Reads 48 


ITH the December issue INSTRUMENTS 

completed its 48th month of service to the 

users and manufacturers of instruments and 
devices for measurement and control. We have striven 
to make this service a useful one. 

Founded four years ago, INSTRUMENTS enters 
the new year with the same name, a new size and an 
enlarged editorial staff. All this permits serving our 
readers better. 


ey Ss 


Enter, Subject Electronics 


LECTRONICS was a word unknown but a few 

years ago, yet in that short time it has not only 

been adopted, but has gained tremendous signi 
ficance. A few years ago it signified tedious and costly 
scientific researches, those of Thomson, Richardson, 
Langmiur, Bohr, Schottky, Dushman and _ others. 
Since then, it has come to mean in addition, new 
methods in science and industry, new industrial proc 
esses, even new arts (broadcasting), and new indus 
tries (talkies, radio). 

For measurement, both industrial and_ scientific ; 
for inspection and for control, the subject “elec 
tronics” means new developments that bring great 
changes and vast possibilities. INSTRUMENTS ree 
ognizes the consequent importance which matters 
coming under the subject of “electronics” have for 
those engaged in measurement, inspection, and con 
trol. Accordingly, INSTRUMENTS has extended 
its scope to include electronic subjects of interest to 
its readers. 

The editorial personnel has been increased to in 
clude an engineering editor well qualified to treat 
electronic matters. (A sketch of Mr. Olken’s back 
ground and qualifications will be found in this issue. ) 

Furthermore, the following items on clectronics are 
planned for future issues of INSTRUMENTS. 

1. Reviews of electronic developments in measurement, test 
ing, and control in the recent past. A review of photo 
electric developments already appears in the present issue. 
Following issues will review radio developments in instru 
mentation, then instrumentation developments using 


standard radio tubes; finally those developments arising 
from new, or special, electronic devices. 


2. Wider and more complete abstracting service, under new 
classification headings, with a special heading for “Elec 
tronics and Radio.” 

3. Appropriate and timely articles on current progress in 
electronic applications to instrumentation. 

4. A series of articles constituting a handbook on electron 


tubes, their characteristics, and their applications to meas 
urement, testing, and control. 


With this enlarged service on electronic subjects 
INSTRUMENTS makes another stride forward in 
its aim of bringing the advances in the field of instru 
mentation to help promote accuracy and efficiency in 
industry. é 


You and The Editor 


Hk reader and the editor of a technical maga 
zine such as INST RUMEN'TS may be unknown 
to each other, vet they are very close ly connected 
The reader seeks to learn and benefit by the advances 
in his field of industry. kor that reason he follows his 
chosen technical magazine. The editor aims to benefit 
his reader, so you and the editor both strive toward 


a common interest. 


Much is gained by the reader in seeing things with 
the eves of the editor. He sees things in the pages of 
the magazines as if he were, like the editor, in closs 
and active touch with whole industries and the peo 
ple engaged in them. To the editor it would be im 
mense benefit if he could see with the eves of the 
reader. So co operate in your common interest with 
him——write to the editor. 

Let him see in the pages of your letter the maga 
zine as you see it. If there is something you do not 
like, or do not believe, or perhaps do not understand, 
write to the editor. Tell him all about it. In clearing 
up the matter he may uncover something important 
which is obvious when close at hand, but at the read 
er’s distance is obscure. This may be of considerabli 
help to other readers as well, To the editor your con 
structive criticism will be helpful for future guidance, 


and will be received with friendly appreciation 


Should you miss something in INSTRUMENTS 
that vou feel ought to be there, the editor would lik« 
to hear from you about it. Perhaps other readers 
feel the same lack, then the editor will be pleased to 
have learned what is required of the magazine, and do 
his best to fill the requirement. If it is a matter in 
which you personally want a wider background, th 
editor feels at all times ré ad to call on all his faeili 
ties or connections and satisfy your inquiry to the 


fullest. 


If you know anything new or more advanced about 
material in the magazine, write to the editor. Make 
your contribution on the matter to him. He will not 
only be thankful for vour aid in widening his seop: 
on the subject, but will gladly extend your contribu 
tion to his readers, giving due credit where credit 
due. 

When you like anything in INSTRUMENTS, o: 
you are pleased with the way something is treated in 
the magazine—by all means, write to the editor 
What’s more, the knowledge that he is running the 
magazine in the direction which fills the need as out 
lined by the readers will assure him of being on ¢) 
right course—an assurance he always appreciates 

With this issue INSTRUMENTS grows to large: 
size and increased scope. This alone will excite in you 
many ideas and opinions. Don’t hoard them. Ideas, 


like dollars, produce results only when in circulation 
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Circulate youl thoughts so as to advance the interest 
vou have in common with the editor. Let him se¢ 
things with the eves of the reader. Whatever you 
ideas, opinions, or criticisms be favorable or un 
favorable— make them a source of mutual benefit be 


tween you and thre editor. WRITE TO THE 
EDITOR ; 
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A New Measurement Manual 


Hk basis of all technical progress is observation 

and measurement. Whether in scientific research 

or in supervising plant operations, quantity and 
quality must be determined each day. Measurement 
must be made to furnish the fundamentals for econ 
Om and progre Ss. 

‘The engineer, plant manager, or scientific worker 
must have the latest information, the latest status of 
development on a problem in his own sphere, to get 
the best solution for that problem. He wants to know 
which is the best apparatus and device to use. Hi 
must know its prope rties and characteristics to se 
sure the best operation of the apparatus used. 

Where will he find this information in up-to-the 
minute, complete, authoritative form? Searching 
through books gives him only random fragments, 
takes much time, and provides information that was 
up-to-date only when the book was written. 

The Archiv fir Technisches Messen is a new publi 
cation brought out to fill this need. The purpose of 
this manual is to gather the material currently pub 
lished in the field of technical measurement. The col 
lected material is organized and adapted so the user 
can get directly at what he wants, and find a thor 
ough, complete, authoritative treatment of the latest 
technique or developments in the subject. 

The manual will comprise a series of about sixty 
reports brought out in the course of five years. Fach 
report will contain a number of summaries each of 


which will be a complete theoretical and practical 


treatment of one subject, by an autherity on that 
subject. The reports are decimally classified, alpha 
betically indexed, and come on forms ready for loose 
leaf filing. Any subject can therefore be found quickly 
and easily. Each report is dated, and in fields where 
progress is rapid timely revisions will be published 
with the latest information, thereby keeping the man 
ual completely and constantly up to date. 

The Archiv, published in German, is edited by Dr. 
Ing. George Keinath, Honorary Professor for Elec 
trical Measurement, Technische Hochschule Berlin, 
uuthor of “Elektrische Tempe rature Messgerate” 
and “Die Technik Elektrische Messgerite.” Twelve 
reports will appear each year. Each report contains 
32 pages of text, exclusive of supplementary matter. 
Size of sheets is 8 x 11 inches. Subscription price per 


vear is $5.00. 
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The March of Progress in 
Photo-Electricity 


LECTRONIC developments in the past vea 
came thick and fast. To the industrial user Oo 
electronic devices one branch in this surge ot} 
progress stands out as particularly noticeable—th 
developments in the photo-electric field. 
Photo-electric cells entered the year as items of 
practical application, yet still faint and frail: faint, 
t-produced voltage, current, or resis 


tance variations of even practical photo-electric cells 


because thi lig) 


were of microscopic order: frail, because the powe: 
handling capacity too, of most cells, was microscopi 
in magnitude. 

Progress during the year, however, saw the faint 
and frail photocell grow powerful and rugged. A new 
selenium cell of high sensitivity and comparatively 
large current carrying capacity was developed and 
put on the market. There even came into commercia 
production a cell which, under ordinary daylight 
illumination, generates a voltage pow rful enough to 
operate a relay directly. 

These developments bring the photocell to a stage 
of highly practical usefulness. Increasing application 
of the photocell to measurement by light, inspection 
by light, and light control are therefore in orde: 
Consequently the future in this field should be inte: 
esting and very fruitful with developments. 

INSTRUMENTS will study the future closely for 
these developments in photo-electric applications to 
measurement, testing, and control, and will convey 
to its readers the latest and best information of 
progress in this field. In addition, as a background 
for better understanding of progress in the future, 
we present in this issue a review of the developments 
in photo-electronics during the year just past. 
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Introducing Our New Editor 


H. Olken obtained the degrees of Bachelor of Arts 
and Master of Arts from Harvard University, sp 
cializing in Physics. His graduate work was devoted 
principally to electronics. The practical application 
of this education was made in the engineering depart 
ment of the Union Switch & Signal Company, Pitts 


burgh, at the Hygrade Lamp Company, Salem, 


gl 
Mass., and at the Atlantic Precision Instrument 
Company, Boston. This experience covers both the 
development and application of electronic measuré 
ment and control in industry. 

Mr. Olken is a member of the Institute of Radio 


Engineers. 
%O@o* 

Announcement is made by R. Fuess, Inc., instrument manu 
facturers of Berlin, Germany, that they have established a 
New York office at 245 West 55th Street. The concern has beet 
established for many years, developing a wide, comprehensive 
line of instruments for scientific and industrial research whicl 
now includes the following fields: meteorological instruments: 
testing apparatus; measuring apparatus for pressure, ten 
perature and humidity; thermo-control instruments for meas 
uring flow, pressure; microscopes and general optical instru 
ments; spectroscopic apparatus; and special apparatus made 


to specification. 


hoto-Electric Developments in 1931 


OR A bird’s eye view of progress along photo 
electric lines during the past vear, we may divide 
our review into two parts. First, we note the ad 
vances in photo-electric cells. In the second part, 
developments in the applications of photocells to 
measurement and control come up for consideration. 


PHOTO-ELECTRIC CELLS 

This year’s progress in photocells was distinctly 
different from the general trend in recent years, in 
that refinements and modifications of photo-emission 
cells were not the most prominent advances made. In 
stead, the notable developments were in photo-resis 
tance and photo-voltaic cells. 

Considering first photo-emission cells (1. e. those 
in which light causes emission of electrons), the only 
considerable advances were: Increased leakage resis 
tance, obtained by covering the leads inside the cell 
with glass sleeves.’ The higher leakage resistance so 
obtained aids considerably in increasing amplification 
of the photo-currents by vacuum tube amplifiers. 
Quartz-window cells were also developed for greater 
ultra-violet sensitivity,’ to better meet the needs in 
biological work. 

Methods for securing greater response to light 
variations in photo-emission cells were aimed at, par 
ticularly through the agency of secondary emission. 
As yet no notable commercial device along these lines 
has been announced. 

Cells in which light produces a change of resis 
tance made a very considerable advance with the de 
velopment of a so-called selenium “bridge.’’ This 
photo-electric cell is an improvement over selenium 
cells of the past in the following ways: 

First and most important, it has greatly increased 
sensitivity. Under a change of illumination from dark 
to 10 foot-eandles with 135 volts d.c. on the cell, its 
current increases about 250 microamperes.’ This is 
not only a great increase over earlier selenium cells 
an increase of about 200 microamperes for the same 
change in illumination, but is an even greater re 
sponse than is obtainable with other types of photo 
electric cells, particularly the photo-emission cells. 


Construction features of this new selenium bridge 


also present many advances. One notable construe 
tion feature is that the cell has been made electrical 
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Simple Circuit for Operating 
Relay by Light-Response of 
new Selenium Bridge. 


“Engineering Editor, INSTRUMENTS 


IN MILLIAMPERES 


CURRENT 


By H. OLKEN* 


ly and mechanically rugged.’ The improved construc 


tion also reduces disturbing factors such as fatigue 


} 


and lag to negligible values for most practical pur 
poses. Also, due to the improved construction, cut 
rent- carrving capacity of the “bridge” is made com 


paratively very large (it can dissipate about 0.15 


watts continuously )——so that with a battery of high 
enough voltage to provide such a current, the 
“bridge” can control a sturdy relay directly, in. re 


sponse to light changes 

There remain to be considered developments in 
photo-voltaic cells (those which generate a voltage 
when acted on by light). One cell recently developed 
generates enough voltage under ordinary daylight to 
operate a sensitive relay 

Interesting as new features are the following chay 
acteristics’ of the cell: In the first place the cell ele 
ment is dry, not contaiming fluid chemicals with con 
sequent danger of spilling, as in carhier photo-voltat 
cells. Further, the great sensitivity of the cell makes 
possible its use without elaborate amplifying appa 
ratus. Above all, since the cell generates a voltage in 
response to light, it can be used even without bat 
teries to actuate a meter or a relay. The great valu 
of this feature is that it makes possible reducing 
lumination measurement to the utmost possible sim 
plicity just a cell responsive to light intensities, 
and an indicating meter actuated by these responses 

what could be simpler? 

Before 1931 photo-clectric developments were con 
fined in large part to refining the old developments 
There was a veritable stampede in the direction of 
improving photo-emission cells, but photo-resistanee 
and photo voltaic cells received little attention. Uhe 


great emphasis of development lately on these cells 
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LLUMINATION IN FOOT~-CANDLES 


Comparative Current-Sensitivities 
Top Curve—New Selenium Bridge 
Lower Curve—Old Selenium Cell. 
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can be taken to indicate that development trends in 
photo-electricity are towards realizing the possibili 
ties of obscure but promising fields, rather than car 
rving to the utmost the possibilities of well-developed 
lines. If this speculation is at all correct, then we 
may expect in the future more basic photo-electric 
developments than mere refinements of existing dé 
VICES 

In that case, one development that may reason 


ibly be expected to follow in the near future is a po 





sition-sensitive photocell ; that is. a photo-electric 


cell whose current will vary with, let us say, the dis 
tance from the base of the cell at which the light 
beam is received. Thus a photocell receiving a beam 
of light from the pointer of a meter would change its 
current with different positions of the pointer, for as 
the pointer moved over the scale, the beam would 
enter the cell at different positions from its base. In 
amplifying and transmitting indications of motion, 
particularly for remote metering, such a cell would 
find vast fields of application. 

Granted that applications of photocells to indicate 
motions have been made— a good example is a photo 
electric recorder,” in which motions of a meter’s indi 
cating clement are indicated on a recorder chart 
through the agency of photo-electric cells—still, by 
using photocells sensitive to intensity, rather than to 
position of the incident light beam, it is possible to 
get photo-electric indications of motion only by 
round-about methods. 

Perhaps such position-sensitive cells are available, 
but are as yet unannounced. At any rate, it is felt 
that at the present stage of the art and science of 
photo-clectricity such a cell, responsive to the posi 
tion at which a beam of light reaches it, is well within 


the field of possibility. 


APPLICATIONS 


Progress in applications of photocells to measure 
ment and control, though not spectacular, was high- 
ly significant. Basic lines of application were entered 
upon. This fact bears the great significance that, 
though developments in the new lines of application 





Voltage-Generating 
Photocell. 
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Photo-Electric 
Recorder. 








have far to go before reaching perfection, wide fields 
for development of photocell applications have been 
opened up. 


Instrument Applications 

Looking first into applications of photocells to in 
struments, we find two basically new lines of develop 
ment. To begin with, there is an illumination mete 
consisting of two photocells with a meter to read 
their output. This brings illumination measurement 
down to the simplest and most fundamental basis—a 
light sensitive element, and a meter to indicate the 
response of that element to light. Auxiliary ampli 
fiers and power supplies are done away with. How 
the performance of this device compares with mor 
elaborate amplifier-using photocell set-ups for meas 
uring illumination, we have yet been unable to learn 
But we do feel that this device has definitely turned 
illuminometry development toward the simplest pos 
sible arrangement—-that of a light-responsive devic 
acting directly on a response-indicating instrument 

Next in photo-electric applications to instruments 
is a photo-electric recorder developed during 193\ 
In this device'” a beam of light serves as the mete: 
pointer, the beam being reflected from a mirror o1 
the moving element of the meter. The motion of this 
light beam is followed up and recorded by a photo 
electric cell arrangement. This is a radical departur 
from the present practice in recorders, which is to 
clamp the meter pointer for an instant, then, while 
clamped, depress it against a type ribbon. Below this 
typing ribbon is a chart paper upon which is left an 
imprint when the ribbon is struck by depressing the 
pointer. 





“Code” Card Sorting 


Machine 


Features new and different brought forth here are 
First, the burden on the moving meter element due to 
clamping the pointer is eliminated. Second, the mov 
ing element uses a light beam for pointer, and so can 
be made lighter and less rugged, thereby producing 
a more sensitive instrument. Finally, and of greatest 
importance, the meter pointer, really a light beam, is 
followed up by a mechanism capable of exerting any 
desired amount of power for recording or controlling 
purposes, without in any way burdening the meter’s 
moving element. The advantage here is that, no mat 
ter how delicate and sensitive a moving element is 
used, it can operate as rugged and powerful a con 
trol as desired. 

Here again, as for the new illuminometer, there is 
lacking the extensive experience with this device re 
quired for a performance comparison with present 
recorders. However, we are distinctly impressed by 
the appearance of this photo-electric recorder that 
recorder development has turned the corner toward 
the ideal of unlimited meter-sensitivity, combined with 
unlimited power for recording or controlling in thi 


oO 
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wake of the meter indication. 


Control Applications 


Last in our review, although far from least in im 
portance, we come to progress during 1981 in con 
trol applications of photo-electric cells. The most con 
spicuous development in this direction was the eme1 
gence of the photo-electric “light-relay” as a com 
plete unit, and a standard item of industry. 

This seems to be the result of a fast growing 
“light-relay” consciousness. Operators of plants and 
industries are becoming so aware of the functions in 
their plants that can be performed by a light-actu 
ated relay, that at least half a dozen companics 
have come out with photo-electric relays, in standard 
units, complete and ready to install. 

There are two functions for which relay action by 
light is ideally suited. First is the case where we wish 
to indicate the motion of a body without disturbing 
that motion. For example, when a scale is being bal 
anced, suppose we wish a lamp to light when the beam 








reaches balance. A switch must be operated to ligh 


the bulb, but for the beam to operat the switeh, ne 


matter how sensitive a switeh, would disturb) thi 


weighing. What could be simpler, then, than to hav. 


the scale beam, when in balance position, interrupt a 


beam of light reaching a photo-electric cell? Shutting 
off the light will produce a great change in the photo 


eell current. This chang of current can operate a 
relay to heht the lamp. Seales thus controlled by 
hoht-relavs are already commercially availabl 


| 


The other function of which relay action by hgh 
is ile ally suited occurs wher obj cts must be counted 
or sorted without being touched by the counting o1 
sorting device. For instance, to count freshly painted 
objects moving on a conveyor, no mechanical counter 
will do, as it would have to touch thi objects, and i 
doing so might spoil the coat of paint But if the 
painted objects each interrupt a light beam, whiel 
be 


interruption operates a counter, they can al 


counted without harm to the coat of paint 


Sesides  photo-clectric instruments and light 


g 
relays, great fields of application for photocells exist, 
in which notable advances were made during the pas! 


vear 


The field in which changes of light intensity ope 
ate to measure or control has been so far developed, 
that am plific rs to amplify the current, variations of 
photocells have become standard equipm nt with ses 
eral manufacturers.’” Color-matching and analysis is 
one of the most general applications for which this 
apparatus is useful. Complete machines for this wor} 
are already commercially availabl Control of 
Hlumination, that is, turning lights on or off auto 
matically to provide best illumination in offices o1 
plants, is another application of control by amplified 
photo electric cell re sponses, for which standard 
units’” have been announced comme reially 


Of greater significance for the future course of 
industrial control progress are two applications de 
veloped last vear. One 1s for the control of furnace 


femperature hy photo-clectri measurement of radia 





Temperature Control of Furnaces (Boxes on right) 


by Photocell (in tube, at center of pleture) 
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Photocell Con- 
trolled Automatic 
Seale. 











tion from the furnace. Another is what may be 
termed “code control.” 

The application for regulating furnace tempera 
ture was developed by Dr. Koller of the General 
Klectrie Co.'* Although this application is not per 
fected, vet the features which photo electric furnace 
regulation makes available are already apparent. 


They are: 


Conti in be extremely sensitive, instantaneous, and 
mtinuous ill because radiation from a hot body changes 
much faster than its temperature, and photo-electric cells 
respond stantly, continuously, to changes of light in 
tensity 
®» Control in have unlimited flexibility, because changes 
of sensitivity can be made by simple electrical adjustments 
ind the mode of control—holding to a fixed temperature, a 


definite maximum temperature, or a fixed minimum tem 


peratur in t va d by changing just the control circuit 
irrangements, without disturbing the temperature respon 
ent 
Fina the sensitive element activating the control ap- 
paratus is itside the furnace, therefore free from deterio- 
on by the process being controlled 


How soon all these features will be available in the 
form of a commercial photo-electric temperature 
regulator, only the future can tell. But such a control 
has been demonstrated as practical, so “it won't be 
long now.” 

Another photo-electric cell application made last 
vear which is more of interest with regard to the fu 
ture than the present, is what may be called “Code 
Control.” A machine was developed which sorted 
cards into different compartments according to a 
“code” of lines printed on the cards.’ The sorting 
was done by the action, through relays, of a photo 
cell’s response to the spacing of the code lines on the 
card. The principle of this machine has great signi 
ficance for industrial control use. If we can write in 


code on a card, and can arrange a photo-electric cell 
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to convert the code statement into a control functio 
then a great new field of industrial control by code 

thrown open. For example, suppose a beef inspect: 
at an abatoir inspects a long line of carcasses on 
conveyor, and jots down on a card in code the class 
fication to which each carcass shall be assorted. Th 
he puts the card into a photo-electric “code coi 
troller.” and the carcasses are routed automatical 


to their appropriate destinations. 


Considering developments of the past for th 
bearing on the future may seem visionary, but at th 
rate developments are being applied today th 
“vision” of this year is the practice of next yea: 
Light-relays, for example, were regarded as merel 
a laboratory toy in 1930 when the common questio1 
was, “Well, what if it does control by interrupting « 
beam of light—-what is there to be controlled by it? 
Yet in the year just past the light-relay became 
standard and universal industrial item. The “vision” 
of but a year ago finds so many applications today 
that it is a practical item of industry. So in discuss 
ing the future bearing of developments in the recen 
past, we are but looking at the shadow which coming 


events cast before them. 
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13Westinghouse Ele & Mfg. Co., General Radio Co., American I 
rument Co., and others 

4{INSTRUMENTS, Vol. 4, March 1931, page 211, Vol. 5, Jan 

INSTRUMENTS, Vol. 4, Sept. 1931, pages 9, 515. 
16INSTRUMENTS, Vol. 4, Oct. 1931, page 7; Industr nd Ey 
neering Chemistr Vol 3, Dec. 1931, page 1379 
17INSTRUMENTS, Vol. 4, Nov. 1931, page 


C. J. Prendergast, Manager of Bailey Meter Company’s St 
Louis office, was fatally injured in a building collapse at Paoli, 
Indiana, on Friday, November 20, 1931. 

Mr. Prendergast was in conference with four other men in 
a small two story office building when a section of the brick 
wall in a warehouse next to the office building suddenly col 
lapsed and crashed through the roof of the smaller building 
Mr. Prendergast was directly in the path of the falling mate 
rial and was buried under considerable debris, although none 
of the other men were seriously injured. He was rushed to a 
hospital, where he died of internal injuries the following day 

\fter being graduated from Case School of Applied Science 
in 1925, Mr. Prendergast went directly into the employ of 
Bailey Meter Company at Cleveland, in whose employ he re 
mained until his death. Before being transferred to St. Louis, 
he served as sales representative in the Boston and Spring 
field, Mass., territories. 


MIELE AE GLE SITE RN TIEN SME TE ITNT ELA IO 
W. C. Pinkerton has taken a position as Industrial Repre 


sentative with Foster D. Snell, Inc. He was previously with the 
International Exposition Co. 
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t] HE RELATIVELY high price of instruments as 
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. compared to other commodities bought by indus 
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| l trial firms and research laboratories is recog 
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quently, although prices are not low, they ar = Ee’, N A= 
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The happy circumstance of price acceptance, 
although general, often does not apply to those in 
struments employing vacuum tube amplifiers or other universally be compared to the present day prices of 
electronic devices. The manufacturer who enters into : 





radio recelIvers This exception to tr CnC) ul rul Ol 
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“ invisible. Instruments employing vacuum tube ampli 
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the layman is surprised at the disparity in’ pric 
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1931 Developments in 


Industrial P 


By M. F. BEHAR* 


CONOMIC writers, now relating instances of 

manufacturers and retailers weathering — th 

1931 storm by studying the needs of their mar 
kets and bringing out better products, could find an 
inspiring example in the courageous policy of thi 
manufacturers of industrial instruments, who did 
just that. Nearly all of these improvements were de 
scribed from month to month in the “New Instru 
ments” department of Instruments. This review, 
therefore, need not go into technical details except 
for recent new instruments not previously illustrated 
and deseribed. It will consist of two parts: (1) in 
dustrial measuring instruments—covering indicators, 
recorders, integrators and their accessories; (2) con 
trolling instruments and systems—including not only 
but recorder-controllers and power rat 


controllers 


vices 


I—INDUSTRIAL MEASURING INSTRUMENTS 


Temperature 


General 


A 1931 development applicable to remote indicat 


ing, recording and controlling temperature instru 
ments is the new ‘T'ycos compensated tubing whereby 
temperature fluctuations affecting the connecting 
tube between the bulb and the panel-board instrument 
cannot affect the latter. This consists of a wire in 
side the , ; 
sioned and of scientifically selected materials. From 


the details released by the company, this tubing 


capillary, both being scientifically dimen 


an improvement over the wire-contain 


ing capillary brought out in 1920 by Negretti & 


Zambra in that it compensates for anv form of tem 


ippears to he 


gradient along the tubing as well as for any 


> 


perature 
differential between the average temperature along 


he tubing at the time of factory calibration and this 


ge temperature at any subsequent time. 
The Foxboro Company’s Anti-Ambi thermometer 


is likewise designed to give true bulb temperatures, 


ivera 


regardless of temperature of tubing and “head” of 
system, i. ¢., pressure-spring in instrument case. The 


principle of its operation has not yet been disclosed. 


Indicating Thermometers 


The mercury-in-glass thermometer, with suitabl 
mechanical protections for industrial purposes, con 
tinues to hold sway as the most useful and wid 
spread temperature instrument. With a plain tubular 
stem it would be hard to read. Last vear, the Scien 
tific Instrument Co. brought out black-backed mer 
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rocess Instruments 


cury thermometer tubing whereby it is claimed tha 
“in fact you can see the mercury from 15 to 20 fe 
away.” 

New lines of dial-indicating thermometers came ou 
last vear. The Foxboro Co. added one designed esp: 
cially for wash wheels, featured by “the longes 
working scale of any thermometer of its size’ and b) 
a bulb readily installed on either a wood or meta 
laundry machine. The Moto Meter Gauge & Equip 
ment Corporation announced a rigid-stem and a flexi 


ble connecting tube quadrant instrument. 


Pyrometers 

The General Electric Company announced a sys 
tem of high temperature measurement and contro 
comprising a radiation receiver and a photoelectri 
current amplifier ending up in an industrial form of 
indicator, recorder, or controller. 

The Illinois Testing Laboratories, Inc., broug! 


out a new form of contact pyrometer—an admirably 


simple portable instrument consisting of a handled 


millivoltmeter to which is attached a pair of pointed 


thermocouple wires which ie rely have to be presse 
against the hot metal surface. 

The Pyrometer Instrument Co. introduced to th 
U. S. the new Rapid Recorder brought out by 1); 
Haase in Germany. It consists of a highly sensitiv 
short-period moving coil system on a vertical axis 
The staff of the moving system carries, instead of a 
metal pointer, an angular forked holder on whic 
rests a thin glass capillary. The ink rises by capil 
lary action and passes through it to the point ov 
the chart. Free movement is achieved by a small ham 
mer which strikes the paper under the pointer about 
50 times per second. Friction is thus practically 
eliminated. 

Before becoming a Division of the Foxboro Co. thi 
Wilson-Maculen Co., Inc., came out last summer wit! 
a new series of T'apalog recording pyrometers fo 
single and multiple records, for either base-metal oi 
rare-metal thermocouples, up to 3000°F. The im 
proved Tapalog was entirely redesigned mechanical 
ly to adapt it to the use of an improved industria 
type of electric synchronous motor clock of good 
power output, which can be connected to lighting 
circuit or regular plant source of a.c. power. Th 
new ‘Tapalog provides a recording cycle of greate: 
frequency. The chart is 6 inches wide for each record, 
whether single or multiple. 

Another new potentiometer pyrometer came out 
when the Brown Instrument Co. added this class of 
instrument to its millivoltmeter pyrometers. Fea 


S 





tures: Slide wire 40 inches long, of spiral form, en 
closed in a glass container; a rugged secondary 
pointer which “shadows” the galvanometer pointer 
and commands the adjustments of pen and slide-wir 
contact; humidity compensator for paper chart di 
mension variations. 

The Leeds & Northrup Co., which for vears was 
the only maker of industrial potentiometric instru 
ments, allowed neither the depression nor the appear 
ance of another line of potentiometers to subdue its 
spirit. It came out later in the summer with “Micro 
max,” an improved potentiometer pyrometer of which 
three basic improvements are, bri fly, increased sen 


sitivity, self standardization, rapid recording. 


Pressure 
Liquid Manometers 


The Amthor Testing Instrument Co. brought out 
a new single-tube mereury-column manometer with 
several improvements of which the most visible is thi 
greater case of reading. 

The Meriam Co. brought out a new design U-tube 
manometer which can be dismounted and re-assem 
bled with remarkable case. 

The Dwight Mfg. Co. brought out the Dwyer port 
able inclined-tube draft gage, of which the entire body 
is one solid block of transparent material in which the 
inclined “tube” and oil chambers are drilled and ac 
curately reamed. No metal casing. No separate glass 
tube. Ingenious! 

To its extensive line of inverted-bell pressure and 
draft indicators the Ellison Draft Gage Company 
added a new tandem system straight-line movement 
designed particularly as a visual aid to zoned an 
flow control under large forced draft stokers. Stand 
ard Ellison movements are arranged in pairs with 
two rows of pointers in the unit, one above the othe: 
in the same casing and with the bells one in back of 


the other in the same oil pan. 


Tube spring Gages 

The new “American Duragauge” of the Consoli 
dated Ashcroft Hancock Company, Inc., features a 
greatly improved movement of nitralloy steel. An 
other feature is the spring-tube bored out of special 
alloy steel, whereby linearity is assured. The gag 
hand or pointer now has an integral micrometer ad 
justment to make it easy to compensate for water 
lag. 

The Foxboro Company developed a 6-inch dial 
gage with special chrome-molybdenum Bourdon tuly 
and hardened steel movement designed to last long 
under extremely severe service conditions. Provisions 
against leaks are embodied. The cast iron flanged 
case is fume-tight. 

Later in 1931, an all-steel gage was brought out 
by the Crosby Steam Gage & Valve Company, of 
which the new special alloy Bourdon tube is precisely 
machined, carefully rolled to shape, and heat-treated, 
resulting in a pressure-responsive element of remark 
ably linear characteristics. 

A new alloy-steel helical tubs spring recording 
gage was developed by the Foxboro Co. All-welded 
steel construction—no solder, no brass. 





} 
Remote-reading Pressure Indicators 


The most noteworthy long-distance system of thi 


vear is that brought out by the Bailey Meter Co. It 


has the Selsyn motor system of long-distance trans 


mission which is not a 1981 development, but the re 


markable feature is one which the Bailey peopl 


} 


haven't stressed, namely, the fact that the primary 


} 


pressure-measuring device is “primary” in the scien 
tific sense, being a gravity-loaded clement of — the 


} 


} 
ve class. By means of a hvdrauly 


oy; 
gag 


dead-weight 
torque amplifier and of the Selsvn system it 
sible to have greatly suppressed scales on the 42-1 
diameter remote indicators. 

Another remote-reading system for pressures, «i 


veloped ly thre Westinghouss Klee tric \ \l mutactuy 


ing’ Co. particul urly for pipe-line pumping stations, 
Is of a contact-making t Vy wii reby pressure 
changes result in a code of Inpulses sent over | 
regular supervisory control wires, so that no ext 
live wires are needed. “The contact carried alor or | 
Pome) has no mechaniea: connection to the rest 


thre device 
The third ot thie thaee cle tri il clist trite wdin 
pressure instruments announced in 1981 is the Ger 


cral Electric Company's aireratt gage which con 
prise s a bellows PRIA element ac fing ona variable 
resistance device at the transmitter. Thi birdlor pri 
ciple is employed to give pressure indications on 


dial of the receiving instruments 


Pressure Gage fecessories 

The Meriam Company's new Pulsation Shock Ab 
sorber makes it easier to read gages connected to 
lines in which the pressure fluctuates. [ft contains 
coiled fine tubing through which the pressure ha 
pass and is designed for line pressures up to LO,Q00 
Ih. Quite similar in PUrpOSe Is the Utihty Pulsation 
Dampener brought out by the Martin-Decker Coy 
poration. The Pressure Snubber Company's dev 
came out in 1930 but last vear they developed it fu 


thre r and also added ul 


unmoma type Snubber 
their line. The new Gage Protector brought out by 


Champion & Barber docs not dampen fHuetuation 


much, but it makes it possible to use any suitab 
ranged FAL for the measurement of pressures of co 
rosive fluids 
T'esters 

Though developed fo. checking \ ( if | 1) 


ments, the complete line of testers brought out by 

Aireraft Control Corporation (except the turn ind 
cator tester) can be used for checking industria 
pressure-measuring instruments. The vibration. t 


stand is an interesting feature 


High vacuum Measurement 

The Continental Eleetrice Co. brought oi ( 
“'T rue-Vac Gage” in two models, a_ self-contained 
portable outfit and a remote-reading system The 
makers do not state what principle of high-va 
measurement is employed. All we can say is that 
primary clement somehow operates an electrical 
transmitter, and the vacuum is indicated on an oj; 


dinary flush-tvpe milliammetes 
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Time 

While no fewer than nine manufacturers came out 
with automatic timing and programming controllers, 
only two new elapsed-time measuring instruments 
were developed in 1931—one an indicating (register 


ing) instrument; the other a recorder. 


An indicating (registering) elapsed-time meter 
t by the General Electric Co. It con 


tains a synchronous motor which operates while the 


was brought ou 


circuit is closed and drives a five-digit cyclomete1 
counter which reads in hours or minutes. 

Designed for motor vehicles but applicable to most 
production machines, the Ohmer-Kienzle Vibracorder 
brought out by the Ohmer Fare Register Co. rec 
ords running and idle time on a 5-inch round chart 
which has a one-day period of rotation but serves as 
a weekly chart by reason of the spiral recording. 
Iivery time the instrument cover is opened for access 
to the chart, a tell-tale perforation shows just when 


this was don 


Speed 


Indicators 

‘Two new stroboscopes were brought out, one of the 
interrupted light type and the other of the intermit 
tent light source type. 

The ‘Tackiscope, a French instrument, was intro 
duced to the American market by Robert Donner. It 
has a 200-watt incandescent lamp, a motor-driven 
revolving mirror, a friction type governor and a speed 
indicator. 

The Vibroscope, brought out by the Electrocon 
Corporation, is a neon-tube stroboscope comprising 
a powerful three-lamp projector, a motor unit with 
breaker head at one end and governor at the other 
end, and either dry cells or a storage battery. It 


weighs 24 lb. complete. 


Recorde r 

The American Askania Corporation introduced to 
the American market the Askania Werke’s aircraft 
engine tachometer which has a combination centrifu 
gal and pressure transmitter to which may be con 
nected, by pneumatic tubing, any selected model of 
speed indicator or recorder. The recording tacho 
meter is operated by impulses from a clock which 


can be located in another part of the aircraft. 


Flow 

The C. J. Tagliabue Mfg. Co. announced last fall 
the TAG line of instruments for the measurement and 
control of fluid flow. The primary element (a thin 
plate orifice) and the meter body (a mercurial differ- 
ential manometer) employ time-tried principles, but 
the latter embodies interesting novel features. Among 
these: (1) elimination of pressure-tight bearings; 
(2) one leg of manometer, though of perfectly circu 
lar cross-section at all points, has a suitably shaped 
longitudinal section, so that the float displacement in 
the other leg varies not as the square of the rate of 
flow but in direct proportion—which makes possible 
uniformly graduated charts and also facilitates sols 
ing flow control problems. 


Foxboro’s new recording, integrating and indi 
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cating flowmeter is designed for use where indicatio 
are to be read from a distance. The 8-inch indicati: 
dial sits on top of the standard 12-inch round fo: 
recorder-controller, being rigidly attached thereto | 
a special casting through which passes the actuati 
link. Hence, no loose play. 

lor the visual measurement of smoke density 
comparison, the Smokometer, brought out by t 
Sales Corporation, comprises a projector mounted 
one side of a gas passage, uptake, flue or stack a 
an indicator mounted on the opposite side. The pr 
jector throws across the passage a beam of lig 
which falls on the central portion of the indicato 
Around this central screen there are illuminated seg 
ments graduated in the Ringelmann scale of smo! 
densities. It is possible to reflect the image to vario 
points, as for instance to a mirror in the fire roor 
and one in the engine room or chief engineer’s offic: 

What a recording radiation pyrometer is to 
eptical pyrometer, so is the new Leeds & Northru 
Smoke Recorder to the device just mentioned. 'T! 
recorder has a primary element similar in gene. 
principle (dimming a beam of radiation that pass 
across the flue) but the receiver is a temperature-con 
pensated thermopile which forms the primary meas 
uring clement—the final recording instrument being 
a regular-form L & N potentiometer. 


Properties 

The new Blow-off Hydrometer brought out by th 
Permutit Company is designed especially for meas 
urement of saline concentration to aid in producing 
steam of good quality. 

The Electro-Viscometer, developed by the DeVilbiss 
Co. measures viscosity by rotating an impeller in 
mersed in the liquid and gives almost instantaneous 
readings on a scale so designed that the units var) 
for a given liquid density approximately with the 
logarithm of the absolute viscosity. Calibratior 
charts permit converting. DeVilbiss units into Say 
bolt seconds or Engler degrees. 

The Visco-Meter, brought out by the Visco-Mete1 
Corporation, is connected with the oil pressure lin 
where working pressures exceed 8 lb/in.2. An auto 
matic unloading valve reduces a small portion of oi 
to a constant 5 lb. pressure in the chamber. The 01 
then passes through the calibrated orifice into a 
divided chamber. One branch is connected with a cal 
brated capillary resistance tube; the opposite branc! 
is connected with an indicating gage. 

Similarly, the “Lubri-Guide,” a new automatic vis 
cometer brought out by the Viscosity Engineering 
Corporation, gives indications on a dial. It consists 
essentially of an ordinary pressure gage measuring 
the head set up by oil flowing through a friction tub 
at a rate held constant by a diaphragm and ba 
check arranged somewhat as in an ordinary reducing 
valve. 


gravity of a gas is continuously meas 


The specific g 
ured, indicated on a 9-inch wide scale and recorded 
on an 8-inch diameter round chart, by a new mod 
Ranarex developed by the Permutit Company. 
Salinity is continuously measured and the resul! 
indicated on a remote dial graduated in Grains of 


ind 
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Chlorine per Gallon, by means of the Sperry Gy ro 


scope Company’s new Salinity Indicator System. The 


primary element is a conductivity cell. | 
Under the measurement of weight we could mention 
many minor improvements in industrial scales but 
the only radically new industrial developm nt appears 
to be an optical quick-reading device, the Weighto 
graph, brought out by the Howe Scale Co., which 
can be attached to any built-in type of beam scale 
from 1000-lb. up. It is not a graphic device: 
“Weightoscope’ 


tive name. 


would have been an exactly descrip 


Composition 

In addition to new CO, meters brought out by the 
Permutit Company and by Charles Engelhard, Inc., 
a new fuel-and-air ratio meter was brought out by 
the Bailey Meter Co. which dispenses with the usual 
cams and mechanisms of “computing” types of ratio 
instruments. When the meter is installed on a boiler, 
an adjustment is made whereby coincidence of the two 
records on the chart expresses the optimum ratio for 
this boiler. Thereafter the furnace operator strives 


to keep the two pens together. 


lI—AUTOMATIC CONTROL INSTRUMENTS 

General 

Two developments in automatic control instru 
ments generally applicable to temperature, pressure, 
flow, etc., were placed on the market in 1931. 

The Minneapolis-Honeywell Regulator Company 
brought out a control system employing electric 
power but without the usual limitations of plain 


motorization give gradual throt 


being designed to g 
tling or proportioning modes of control as do fluid 
relay control systems, but without the principal 


For de 


tailed description of this achievement consult the 


shortcomings of compressed-air operation 


New Instruments section of this issue. 

The Bristol Company’s line of air-operated re 
corder-controllers features the new “Free Vane” 
which, as the final element of the primary system, 
commands the pneumatic power device that operates 
the controlled valve, damper, or other supply-govern 
ing device. This vane moves freely between two 
opposed air jets, thus imposing no drag on the 
measuring system. Consequently, in a temperature 
recorder-controller for example, the pen-arm can 
never be pulled away from its proper position on the 
chart by any variation or disturbing factor of any 
sort in the air-power elements of the control system. 
Moreover, variations in the force factors at the power 
end—such as fluctuations in steam pressure in the 
case of a diaphragm-valve on a steam line—cannot 
cause displacement of the free vane. 

Temperature 

The Automatic Temperature Control Company’s 
two-motor “balancing control” mechanism has been 
modified and the improved device incorporates an 
additional three-position switch for the initial motor 
and substitutes a cam action for the time jag 
on the balancing motor, so that the balancing motor 
comes into play immediately. In addition to the 


gearing 
y 


“high,” “low” and “normal” contacts used to operat 
the earlier control mechanism, there are required two 
additional contacts, “high prime” and “low prime,” 
for this new type. Availing themselves of the oppor 
tunity presented by this new A.T.C. development, 
manufacturers of pyrometric controllers have begun 
to provide the S¢ additional contacts The combina 
tion of such pvrometric controllers with the AJP. 
Co.’s new operative mechanism now gives the metal 
lurgical and ceramic industries an improved method 
of temperature control, 

For the automatic temperature control of indus 
trial ovens the Paul Machler Company developed the 
Machler Electrical Control Unit, whieh embodies in 
one compact and automatic unit the funetions of 
their various individual control devices heretofore 
used in connection with oven operation 


The Taylor Instrument Companies brought out a 
redesigned Indicating Pyrometer Control which 
weighs 3 pounds less and is vibrationless 

The Sarco Company added to its line of te Piper 
ture regulators a new one which makes the steam (01 
other heating medium) control itself by its own pres 
sure. Unlike the steam-operated controllers which 


gives throttling control, the new Sarco instrument 
gives on and off action. 

The Hevi Duty Electric Company brought out an 
automatic excess temperature cutout which can be 
applied to any type of furnace to guard work on 
furnace from damage due to overheating. The instru 
ment responds to a thermocouple located in the fui 
nace chamber which actuates a thermal cutout to 
control a relay which is a part of the furnace control 


svstem. 


Humidity 

The Saturation Controller brought out by the 
Foxboro Company is designed to solve the problem of 
correctly saturating natural gas to prevent the dry 
ing out and subsequent leakage in any line formerly 
used for the distribution of manufactured or wet gas 
The primary system is a wet- and dry-bulb psy 
chrometer. Control of the saturation point is ob 
tained by the wet-bulb thermal system which operates 
a controlled valve in the steam line leading to th 


aspirator. 
Pressure 

There are more than 100 makes of pressure con 
trol 5\ stems, instrume nts, device B. ClC.< and SO many 
developments took plac that a special Annual Ht 
view would seem called for... if it were not for thy 
fact that not a single basically new instrument was 
brought out. Our apologies to designing engineers 
whose improvements would have been de scribed had 


there been more space. 


Timing, Sequencing, Etc. 

Ten new developments—eight in plain time switches 
and sequencing controllers, and two in the way of 
condition-time gradual-change control 

The Walser Automatic Timer Company added. a 
new model, allowing fractional minute settings of 


from 5 seconds to 4 minutes. Up to 6 amp., 110 volt, 


a.c. or d.c. 
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] 
A new time switch brought out by the Sangamo 


= 


Klectric Company has its mainspring kept wound 
to constant tension by a noiseless motor. Period of 
operation can be varied from on open and one clos¢ 
in 24 hours to one operation every 15 minutes. 

R. W. Cramer & Co., Inc., brought out a new 
Sauter Electric Time Switch with a small induction 
motor which is on the line only twenty-five seconds 
every twenty-four hours to fully wind the clock 
spring. The standard dial is designed to control 
either one or two complete cycles in’ twenty-four 
hours. If more operations per day are required, addi 
tional arms can be supplied. 

A new time switch, brought out by the General 
Electric Co., is available in single or double-pole, 
both single or double-throw, and with either a plain 
or an astronomie dial. 

The Monitor Controller Company brought out the 
Work Cycle timer, in which the switches are on disks 
co-axially mounted on a sleeve. When the desired 
sequence 1s completed, all switch disks drop back to 
then respective starting positions 

Two types of pneumatic cycle controllers wer 


brought 


out by the Bristol Company: a single-cam 
tVype whe reby a numbe r of pilot valves are actuated 
in turn by the cam, and a type in which several cams 
are mounted on a common shaft for use where th: 
events in the cycle overlap by varying degrees 

The new time cycle regulator of the Taylor Instru 
ment Companies consists of an electrically driven 
cam which, as it revolves, progressively opens or 
closes small pilot valves. These valves in turn regu 


to diaphragm 


late the supply of compressed air 
valves, electro-pneumatic switches, ete. 

With the new timer for individual vuleanizers 
brought out by the C. J. Tagliabue Mfg. Co., it is 
possible to change the cure length in a few seconds’ 
time because it is only necessary to reset the r 
versing arm at the new time on the cam which is grad 
uated in minutes. The period during which the tub 
is venting has also been made fully adjustable by 


having a separate cam sector govern this operation. 


= 





Announced last fall, the new Foxboro Company’s 
non-recording time controller, is designed for pro 
viding a temperature-time or a pressure-time cycle 
according to a specified curve. The cam is a printed 
iluminum disk the size of a standard Foxboro 10 
inch chart, printed from plates similar to those used 
in the printing of Humitex charts. New cams to 
meet changed conditions can easily be cut by th 


use! 


Continuing its research program on nitriding, tli 
Leeds & Northrup Co. has investigated the four prin 
cipal processing conditions that have to be controlled: 
(a) temperature, (b) time, (c) materials—other than 
the work itself in the reaction zone, (d) rate and 
manner of flow of the active chemical. Messrs. Harsh 
and Muller of Leeds & Northrup Co. report securing 
suitable sequencing of operations and temperature 
time programming that can give the desired surface 
rradation of case and depth of pene 


‘ 
= 


hardness and 
; 


tration, which is an achievement indeed. Moreover, 


if a certain cast depth 1s required, a suitable program 
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can be laid down to produce it in a shorter time 


with considerable savings in fuel and ammonia. 


Liquid Level 

Cutler-Hammer, Inc., brought out a new flo 
operated motor starter for small a.c. and d.c. mot: 
on out-of-the way applications where reliability 
essential. It is small in size, provides across-the-] 
starting and thermal overload protection. 

The Bailey Meter Company’s new system for ma 
taining at the optimum level (mot at one level) ¢ 
water in steam-boiler drums is too long for descri 
tion here. Suffice it to mention that in modern boil 
with relatively small drums a sudden increase in lo 
causes such an increase in the volume of steam bu 
bles below the surface that the level rises. An ord 
nary liquid level controller would shut off the Tes 
instead of increasing it—as the Bailey system the 
does by reason of its being responsive not only 


water level, but to rate of steam flow from the boil 


Properties 

Automatic control of weight or volume of materia 
in connection with filling and packaging received 
fresh impetus, with several ingenious controlle: 
making their first appearance. The Cut Off Weigh 
Device brought out by Toledo Precision Devices, In 
has two dials, with a cut-off setting hand on on 
The substance to be weighed off flows into a contain 
on a scale until the setting is reached, when the cut 
off hand intercepts a light beam, actuating a phot: 
cell relay. 

The calorific value of fuel gas is controlled aut: 
matically and continuously by a system brought ou 
by the Brown Instrument Company. The primary 
element is a “Flame Analyzer” which translates t! 
value of the heating effect into an electrical magn 
tude, so that a standard panel board recorder-con 
troller initiates a valve command system whereby t! 


gas is enriched or diluted. 


Composition 


The Air-Butane Ratio Controller brought out by 
the Foxboro Company will automatically mix butan 
and air in the proper ratio. This instrument, a ratio 
How recorder-controller, is based on the orifice prin 
ciple, and operates a controlled valve with air or gas 

The correct proportions of various aggregates for 
cement are automatically weighed out by the nev 


Aggregate Auto Gage of Toledo Precision Devices, 


Inc., which moreover compensates automatically for 


the surface moisture in each. 


Length, Etc. 


An automatic screwdown controller for providing 
proper adjustment of the rolls in rolling mills wa 
brought out by the Westinghouse Electric & Manu 
facturing Company. With this controller a pred 
termined amount of reduction of the distance betwee 
the rolls is arranged for by plugging in leads at ce 
tain points, and, when the mill is in operation, this 
screw-down is provided automatically at the correct 
intervals. Using this apparatus, one man can operat: 


the entire mill. 





Electrical Measurement Developments in 1931 


EVELOPMENT of electrical measuring in 

struments during the past vear has continued 

its tendency of refinement and accuracy, with 

no radical departure from principles already estab 

lished. With few exceptions, the development of new 

instruments has been confined principally to thos 

measuring non-electrical quantities, but using elec 
tricity as a means. 

Space does not permit a detailed description of 

each instrument developed during the year. But most 


ot the new developments were described monthly i 
the New Instruments Section of this magazine, so a 
reference has been made to the page of INSTRU 
MENTS, Vol. 4, 1931, where details may be found 
All manufacturers of electrical measuring instru 
ments have added new products to their existing lines 
and have extended ranges of regular models. 
Improvements have been made in existing equip 
ment, such as current and potential transformers, 
where ranges have been increased and accuracy bet 
tered. Some changes have been made in ammeters and 
voltmeters, especially in the smaller sizes to increas 


their accuracy and decrease their cost. 


ELECTRICAL QUANTITIES 


Instruments for measuring electrical quantities are 
still undergoing a reduction in size, and one of the lat 
est developments along this line has been in the small 
size, flush type rectangular instrument illustrated in 
Fig. 1., These instruments measure 4” x 452”, and 
are well adapted for control boards where space is 
limited. Seales are easily read, and all connections 
ire accessible from the front of the board. 

A light weight volt-ammeter for airplane battery 
circuits is illustrated on page 113. This instrument 
is of the flush type and is extremely light in weight 


and small in diameter. 


A combined direct current volt-ohmmeter reading 
up to 600 volts and having a resistance of 1,000 
ohms per volt was developed during the vear. Th 
same instrument may be used also as a direct reading 
ohmmeter with ranges from 0-10,000 and from 
0-100,000 ohms. This instrument is well adapted foi 


dio work and is described on page 117. 


A new line of new a.c. instruments of the portable 
type using a copper oxide rectifier and a permanent 
magnet moving coil galvanometer has been developed 
and is described on page 620. These instruments rv 

quire a very low energy consumption. They ar 
adapted for general use, especially for low readings, 
and have ranges from 14 to 20 milliamperes, and 
for voltmeters having scales reading 3 or + volts 
for the full scale. 


Consulting 


Electrical F1 


By E. S. LIN YLN* 


or measuring imsulation resistance up to 200 
megohms, using 1,000 volts, a small “Super-Meg” 


has been developed which is found very cons 
for use in the field on account of its Leht weigl 


and small size. (See page 199.) 


Kor measuring accurately alternating current of 
anv frequency with a sensitive direct current instru 
ment, anew vacuum thermocoupl has been developer 
This thermocouple Is Sé iled itl ti vacuulln bulb ( Set 
page 558.) 

Another set of vacuum the rmocouples for measur 
ing weak alternating currents is deseribed on page 
472 

4 --: 

A precision pot ntiometer has been developed. This 

potentiometer is extremely SCTISTTLVE and Hal t Peamoe 


of from one microvolt to 2.1 volts. (Se page 159. ) 


potentiometes has also been de 


A the rmocouple 


veloped which does not require the use of thi indarad 
cell and has several features that will be of consider 
able interest to the laboratory engimecr. (See pa 
559. ) 

A very) compact resistance measuring bridge 
weighing only 3 Ibs. will be found useful to t room 
employees and for use in the laboratory. Such a 


which has an accuracy of about 1% and is 
10.000 and 50.000) ols. re 


bridge, 


mac Ih [WO SIZCS 


spectively. (Soe prarore 62333 ) 


Graphic Instruments have undergone 
finements and are now available in flush typ (Sx 
page 565. ) 

Portable types of recording instrument uso 


heen improved and ir¢ ck scribed On pars 10] 


KILOWATTS 


\ POLYPHASE 





Fig. |. Compact New Switchboard 
Wattmeter. 
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1 t ct cord is been developed for 


measuring OTs qd amperes which 18 more sensitive 
ind ( rdit iry graphite stl Cnts 
| » ! | ‘ {7 i diff I ( nCcol 
por ie ‘ I ) ectri ind plotroi ubes 
| g s controlled ( be « 
( es its vg I ) i i sours 
(Ss £05. ) 

It ling ind our meters uve de} 
v nents, so also one used for meas 

fy { i Ours ! | CYyrTra dl den i ds l h 0 
rs ovel cessive predetermined intervals 
i Sor page LOGS. ) 

tinct ‘ iding also comes a KVA-deman 
mete vhich contains 2 watthour meters ind i chart 
fo! thing various measurements Such an instru 

vill be found extremely useful in metering nm 

dustria oads wher power factor and demand ar 
iKen to consideration. (Se page 259.) 

‘Two instruments that have been developed Cs} 


cially for radio service are th mutual conduc Cane 
meter for measuring the mutual conductance of radio 


: , | ’ | ee 
tubes, which is a product of the Weston Electrical 


Instrument (Corporation, and the new output meter, 
iso developed by them. This latter instrument 1s 
especially useful in checking radio sets, sound 


projection equipment, and public address systems 


Another mutual conductance meter operating on 
the dynamometer principle has been developed by 
the Sensitive Research Instrument Corporation. This 
same company has also developed an ultra-sensitive 
microammeter. This instrument has a range of 0.25 


} ° . ~ 
micro-amperes and has a resistance of 35500 ohms. 


D« 
ICR 
OAMy 
4 len 


Scusrrve 
" 
4 A 5f,., 


NI 





Fig. 2. New High-Sensitivity 
Meter. 
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Fig. 3. Portable Phase Sequence 
Indicator. 


The conventional domestic type watthour mete) 
as made by American manufacturers, has undergo: 
several improvements. These improvements were mad 
to covers, connections, methods of mounting, and 
other miscellaneous features. Today this particula 
meter has a great accuracy over a very wide rang 
of loads, and is certainly a credit to its manufac 


turers. 


ELECTRICAL QUANTITY RELATIONS 

lor use in totalizing loads in several alternating 
current circuits, a new thermal converter has bee 
developed which, by means of thermocouples, pro 
duces direct current voltages which may be connect: 
in series for totalizing purposes. This device should 
be useful where total readings are required for vai 
ous individual circuits. (See page 471.) 

During the past year, considerable attention ha 
been devoted to improvements in oscillographs. O) 
page 362, an automatic oscillograph is described. I 
is especially developed for continuous check on relay 
operations and high-speed switching. The record is 
produced on a special photographic film and_ th: 
device operates automatically without attention unt 
200 feet of this film have been exposed. Such an in 
strument will be found very useful in studying circui 
conditions over considerable periods of time. A simila 
automatic oscillograph is described on page 459. 

A string oscillograph and recording camera, d 
scribed on page 409, is well adapted for use in lab 
oratories, schools and colleges. This instrument | 
adapted for any kind of oscillographic work wher 
the maximum frequency is below 3,000 cycles px 
second. The instrument is particularly adapted f¢ 
studying sound impulses. 

As a result of television development, a new cath 
ode-ray oscilloscope has been developed. This is 
portable, high-speed instrument for visualizing per! 
odie electrical phenomena and will catch events last 














Fig. 4. Ground Resistance Measurer 
for Field Use. 


ing but a millionth of a second. This device is 
described on page 573. 

One of the most sensitive electrostatic instruments 
ever built is the Compton clectrometer described on 
page 110. It is of the quadrant type as originally 
invented by Lord Kelvin, and sensitivities as high 
as 50,000 mms. per volt have been obtained. 

In checking connections of polyphase systems for 
motors, relays, etc., where the phase relation of a 
circuit must be known, a portable phase indicator is 
described on page 244. Such an instrument will be 
found very convenient by the service departments of 
public utilities and industrial plants in general. 

Another phase sequence indicator is a_ portable 
instrument put out by Herman H. Sticht & Co. of 
New York. In this particular instrument the direc 
tion of rotation is given in the movable dise in the 
center of the instrument. 

It is very essential that when grounding electrical 
apparatus, the ground itself has as low a resistance 
as possible. In order to determine what the resistance 
of a ground may be, a special instrument has been 
developed. This groundometer is manufactured by 
the Borden Electric Company, of Newark, N. J., and 
offers a ready means of checking ground resistance 
in the field. 


MEASUREMENT BY ELECTRICITY 


A large number of instruments have been developed 
for measuring various quantities where electricity 
serves as an agency of measurement. These instru 
ments are quite varied and are appearing in greater 
number from year to year. Such instruments ari 
extremely useful in various industries and are recei 
ing careful consideration by the manufacturers. 
Many of these instruments have been developed by 
manufacturers for use in their own plants, but as 
time goes on they are being placed on the market 
as standard products, in many cases by the makers 
of electrical instruments. 


Gas 

The ever increasing use of electricity as a means 
for numerous measurements is well illustrated in the 
portable gas analyser, described and illustrated on 
page 625. Termed a “Gasalyser” by its makers, the 
analyser operates on the principle of thermal con 
ductivity using a millivoltmeter as its electrical in 
dicator. Its use is not confined to one gas but to 


> 


many, such as acetone, carbon dioxide, butane, hy 


drogen, carbon monoxide, helium and many others 


Instead of a millivoltmeter, a milliammet 


con 
nected in a Wheatstone bridge-cireuit may be used 


for analyzing exhaust gases from internal combustion 


engines. On page 47 1s described an exhaust ga 
analyzing device using this principle, which is) we 
adapted for determining the proper fuel mixtures of 


engine carburetors, 


Mechanical Measurements 
The uses of instruments employing magnetisin direct 
are as varied as those emploving electricity dire 
and undoubtedly other such instruments will) con 


tinue to the pre rfected. The development of anothes 


magnetic type instrument which is used in measurn 
stresses and strains in structural steel, rails, ete 
is described on page 200, and is known as a mag 


netic strain gage. 


be RR 


An electric gage for making measurements of on 
one-hundred thousandth of an inch and magnif ving 


infinitesimal dimensions 10,000 times, so that they 
may be easily visualized, is described on page 45 
Another instrument for making comparisons by 
checking within very close limits is the eleetrolimit 
gage, deseribed on page 507. This instrument makes 
magnifications from 500 to 10,000 times, and meas 
urements of 1/10,000th of an inch for both insid 


and outside diameters are possible 


Pressure and Vacuum 
For the remote measurement of pressures, a multi 
contact making pressure gage is described on pag 
513. This particular gage is used with supervisors 
control systems to indicate automatically pressure 
readings at a remote point 


For indicating the exact degree of vacuum } 
vacuum system at a distant point, the Tru-vac gage 
has been deve loped, cle SC] iby dl on page 518 of Is page 
indicates conditions continuously and shows instan 


taneous changes in the vacuum. 


Sound and Vibration 


Klectricity as «a means of measurement is) also 
found in the Acoustimeter, which Is deseribed On 
page 197. This meter is very useful in locating the 
sources of vibrations in machinery and for measuring 
noises In rooms, ete. 

Klectricity, through the medium of neon tubes, a 
motor and proper circuits, makes possible 1 new 
vibroscope, used for obs rving high speed motion 
This portable Vibroscope, while not a me tsuring: in 
strument, is of great value as an accessory in study 
ing Ope rations which are further analyzed with vari 


ous instruments. On page 125 is a detailed illus 


de scription. 


CONTROL EQUIPMENT 


Many devices for automatic control of one form 
or another are developed each year, and those using 
electricity are mentioned here as they constitute im 
portant accessory apparatus for various measure 
ments. The automatic excess temperature cutout, de 
scribed on page 136, comes under this classification 
and is used to prevent the overheating of a furnace 


(Continued on Page 1|4) 
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The Laboratory Apparatus Industry in 1931 
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Flow Measurement 
and Control 


M. F. Béhart 


1. Classification of Instruments Related to Flow 

From the economic viewpoint, the importance of flow measurement and 
control becomes evident when we consider that industry itself, as a general 
phenomenon, is largely a flow of all manner of things from the sources of raw 
materials to the packaging machines, shipping platforms and points of con 
sumption. Not only is the rate of this flow the pulse of the nation’s industrial 
health, but every industry and every individual plant can be diagnosed with 
flow meter readings for cardiograms. Dollars and cents flow in all pipes and 
on all conveyors, in such forms as oils, gases, coal, steam, water and other raw 
and processed material. The exact count of these disguised dollars is as neces 
sary as the proper conduct of the company treasurer's department and, for 
similar reasons, so is their careful “control” in the sense of allocation, disposi 
tion and terms of sale. 

But these purely and directly economic considerations, important as they 
are, constitute only one-third of the picture—the financial background. In the 
foreground looms the engineering consideration that the success of industrial 
processes and operations depends to a large extent on the measurement of 
material. In some cases it is the material which 1s processed; in others the mate 
rial serves as the medium which creates a given processing condition; but in 
all cases good results cannot be obtained without accurate measurements of the 
material, and optimum results call for exact automatic control of the material 
supplied or consumed. 

The practical methods of measurement lead to a broad classification of in 
struments, Where material is measured in isolated quantities, such industrial 
instruments as platform scales and tank gages can be used. These, however, 
while related to flow of material in a general way, are not meters and are not 
dealt with in this Part of the Manual. Where continuous measurement is prac 
ticed, as in the case of continuous processes (or of batch process applications 
in which a condition is created by a continuous supply of medium), instru 
ments are employed to measure the flow of material 

Not all these measuring instruments, however, are flow meters. The distin 
tions were pointed out in Chapters I and II. Some instruments perform auto 
matically in continuous repetition the sort of function of a platform scale 
they measure isolated quantities of material, regardless of rate and register the 
totals by means of counters. A wet-drum gas meter and a coal-conveyor total 
izing weigher both fall into this general group. The flow meters proper are 
those which measure primarily the rate of flow and which may or may not 
integrate with respect to time to furnish additional counter readings of total 
volume or quantity. An orifice gas meter and a rotating-vane coal meter both 
fall into this general group. 

In practice the engineer does not deal with material but with actual materials 
in all states. The variety of these materials and of their states compels a dif 
ferent classification of the industrial instruments pertaining to them—-a classi 
fication based on readers’ convenience. Thus, for example, instruments for th 
measurement of quantities of liquid materials at rest, as in storage tanks, ar 
so remotely related to industrial flow control that they would not even be 
looked for under Flow by the readers. Therefore they are assigned to the chap 
ter on Liquid Level. Industrial scales, too, have a chapter to themselves 1 
Part VIII, but continuous measuring instruments—true “meters” operate 
by the weight of the material passing through them are dealt with in this Part 
Volumetric instruments designed for chemical laboratory work are outside th: 
scope of this Manual; some of those designed for industrial measurements un 
related to flow are dealt with in other Parts; but it would be absurd t 
exclude those volumetric instruments such as positive displacement meters 
which, while they do not measure primarily rate of flow, will be looked for in 
no other Part than this. 


Part VI (Chapters XXI to XXVI) of the Manual of Instrumentation by M. I 
nstalment is Chapter XXI, General Introduction and Classification 
The Manual of Instrumentation has been appearing in monthly instalments in Jnstrun 
nce January, 1930, under the title of “The Engineer’s Handbook of Industrial Instrumet 
he change of title has now been made necessary by Mr. Béhar’s decision to divide } nera 
treatise anto seven separately-bound Handbooks. The first of these, now being printed rt 
Handbook of Industrial Temperature and Humidity Measurement 1 Control (Instrumer Pub 


lishing Co., $4.00 postpaid) Ed. 
E Nngineering i ditor 
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PYROMETER MAN 8 years experi 
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(hydrauli pressure vacuum, ete.) 
ervi man years instrument labo 
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vears of engineering college. J-9 


INSTRUMENT ENGINEER Graduat« 


Engineering College Charge of in 

strument department in large indus 

trial plant for 24% years, J-10 
INSTRUMENT MAKER Dip Ing 


Charlottenburg years German In 
strument company building electri 
il and temperature instruments 
l year patent research bureau in 
New York. J-11 

RADIO OPERATOR Graduate Dodge 
Institute 1917 Commercial license 
either broadcast or telegraph. J-12 

INSTRUMENT SALESMAN 


Graduate 


M.E 4 years control instruments, 2 
years power plant specialties, 4 years 
manufacturing experience in shop 


Now N. Y. District Mgr. large rolling 
mill. J-13 

PHYSICIST: Ph.D. 1927. Experienced in 
electric and magnetic measurements 
testing and research. J-14 
PRECISION INSTRUMENT MAKER 
-S years experience on scientific and 
xeophysical instruments. J-15 

RADIO ENGINEER: Graduate Univer 


sity of Illinois; 24% years experience 
in radio set circuit and tube meas 
urements as well as development 
design and patent investigation 


work. J-16 

ELECTRICAL METER and INSTRU- 
MENT MAN Technical graduate S 
years in instrument laboratory of 
electrical manufacturing company 

INSTRUMENT ENGINEER 2 years 
university 5 years public utility, 
vears sales and service large record- 


ing and controlling instrument manu- 


facturer. J-18 

INSTRUMENT MAKER Engineering 
and Drafting instruments, 20 years 
shop experience Master Degree 


Guild of Nuremburg. J-19 

ELECTRICAL ENGINEER Graduate 
Purdue University. Experience with 
Telephone and Telegraph circuits, 
industrial control methods and equip- 
ment, and electrical instrument test- 
ing and maintenance. J-20 
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Precedent and usage, too, impose the necessity of segregating most inst: 

ments for the measurement of materials in the plastic and solid states, in eq 
verized, granular and other forms, and largely restricting this Part to (1) t CO 
industrial measurement (metering) of fluids and (2) the automatic contr ba 
fluid flow on applications where flow itself 1s the controlled condition—w} 

excludes, for example, the regulation of steam flow for the purpose of 


trolling the temperature of a steam-heated application. Not only do the m 


urement chapters of this Part deal mostly with industrial fluid meters, but 7 
these chapters the classification follows closely that established by the A.S.M 
This adherence to precedent is not a departure from the general scheme of 1 -" 
Manual. The subject matter of some other Parts had never before received rs 
engineering treatment; what little work had been done was of so little uset a 
ness to industrial engineers that it had to be ignored and a fresh start n act 
It is different with the subject matter of the measurement chapters of Part \ or 
A great deal of work has been done and most of it was done by engineer: 
engineets, so that in this case the nomenclature, classifications, definitions 
ther details must be respected 

But even if they were not in existence—if the author, desiring to be cor 
tent, followed only his own terminology and principles of classification U. 


industrial instruments (as laid down in Part I), Chapters XXI to XXV w 

] | } 
probably 
t 


1 


not have ditfered greatly 

The concluding chapter, on automatic control of flow, is original, but 
effort has been made to have even its classification of control instruments 1 
low the A.S.M_.E. classification of the meters insofar as possible In 


2. Classification of Fluid Meters 

Since 1916 the American Society of Mechanical Engineers has had a Spe« 
Research Committee on Fluid Meters at work, and its publications are cor 
sidered the basis of this art, representing, as the Committee does, the points 
view and the knowledge of designers, manufacturers and users of fluid meter 
In order to put the classification of meters on a substantial basis, one cann 
do better than to follow (and quote from) that Committee's report. der 

Functional Classifications. (A) “‘Groups’—Fluid meters are divided 
into two functional groups: one group comprises the instruments which m 
ure primarily quantity (Chapters XXII and XXIII); the other group con 
prises those which measure primarily rate of flow (Chapters XXIV 
XXV). For further discussion of this grouping of all industrial metering 
struments see Part I, Chap. II, Sec. 3 

(B) “Divisions” —All industrial indicating, recording and integrating instr 
ments for the measurement of variables comprise “a part, or an assembly of 
parts, known as the primary element which responds to changes . . . or pr 
duces such a response.”* Fluid meters are no exception. All consist of two o1 
more elements—the primary element being that in contact with the fluid a: 
directly acted upon by it. The second is the element which translates the acti 
of the fluid on the primary element into volumes, weights, or rates of flow and 
indicates, registers or records the result. This secondary element is usually th 
“instrument” with its familiar dial or chart. For example, a weigher will hav 
weighing tanks as its primary element and a counter for recording the number 
of fillings and emptyings as its secondary element. In an orifice meter, t! 
orifice, with the adjacent part of the pipe and the pressure connections, cot 
stitutes the primary element, while the secondary element consists of a differe: 
tial pressure gage together with some sort of mechanism for translating 
pressure difference into a rate of flow and indicating the result, in some cast 
also recording it graphically and integrating with respect to time in order 
register the volume that has been passed. The same sort of combination will | 
observed in other types of meters 

The secondary devices may obviously be varied almost indefinitely, but t! 
primary elements depend for their operation on a few simple physical pri 
ciples. It follows that fluid meters may best be classified with regard solely 
the nature of the primary element or to the physical principle involved. Tab! 
VI—1 gives the A.S.MLE. classification in which the smallest division is tl 
“type” according to form of primary element. 

Positive Meters —The term “positive” is used to designate meters throu 
which the fluid passes in successive isolated quantities, either weights or v: 
umes. These quantities are separated from the stream by alternately filling ar 
emptying containers of known capacities and no fluid can pass through su 
a meter without actuating the primary device. The secondary element of 
positive meter consists of a counter with suitable graduated dials for indicati: 
the total quantity passed through the meter up to the time of reading. 


*See Chap. I, Sec. 5, on “‘Principal Parts of Industrial struments 





Weighing Meters—The term “weighers” is applied to meters in which the 
equilibrium of a container 1s upset by a rise of the center of the gravity as the 
container fills, or to those which employ a container suspended from a counter 
halanced scale beam. 

Volumetric Meters measure volumes instead of weights and for the sake of 
brevity are called “volumeters.” The piston and disk meters are obviously 


volumeters. 


Inferential Meters The term “inferential” is used as the antonym of “pos! 
tive. It is applied to all meters through which the fluid passes in a continous 
stream, and they may not actuate the primary device. In the inferential mete: 
the quantity of flow is not determined by counting, but 1s interred from the 
action of the stream on the primary element, by means of known physical laws 
or empirically determined relations 

The functioning of the primary element of an 
property of the fluid other than volume or weight. This property may be inertia, 


| 


ferential meter depends on somi 


cosity, specific heat, et« The secondary element is designed and constructed on th 
assumption that the property in question has a particular value. The secondary element 
r “instrument” proper, embodies a means of automatically drawing the correct 
ference.” Such means, in its simplest form for the head meters (ch. XXIV), is a gla 
U-gage or differential manometer. With the exception of current meters (ch.XXIII) 
inferential fluid meters give, in the first instance, time ratio of flow, but the instrument 
for industrial service usually embody devices for integrating rate of flow with re¢ spe 
time in order to meter the quantity of fluid passing through the primary element 





Current Meters are those in which the primary element is some device kept 
in continuous rotation by the linear motion of the stream. The secondar 
element is essentially a revolution counter and the instrument measures the 
total distance of travel of the fluid past the primary device 


Head Meters are those in which the stream fluid creates a difference in pres 
sure or a differential head at the primary device, this head depending upon the 
speed and density of the fluid. 


The venturi tube, the flow nozzle and the thin plate orifice are primary 
devices from which the static pressure is taken off at two points between which 
there is a change in cross section and therefore a change in linear velocity. The 
pitot or impact tube makes use of the difference between the static and kinetic 
pressures at a single section. The centrifugal device utilizes the centrifugal 
change of static pressure across a curved stream. The friction meter obtains the 
loss of pressure, due to friction, through a given length of pipe 

In all these types the secondary element of the meter must, first of all, in 
clude a differential pressure gage or two separate gages from which the dif 
ference of pressure may be found. It must also contain mechanism for trans 
lating the pressure difference into rate of flow, in accordance with the known 


TABLE VI-1—CLASSIFICATION OF FLUID METERS 


Quantity Meters 
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Hays Apparat us 


The Combustion Compass 








BOILER CONTROL PANELS 
We can supply modern steel Instrument 
panels and all of the important instru 
ments necessary to insure efficient opera 
tion and low fuel bills. Combustion Re 
corders for CO», Furnace Draft and Flu 
Gas Temperature. 
POINTER 
GAGES 
for 
Draft 
Pressure 
Differentials 
Temperature 
Slack Leather Dia- 


phragm Mechan- 
ism, no liquids. 





TYPEV3 scnits 






' Inclined 
3 7 
: ef Tube 
jee rt Draft 
A ; : 
ened Gages 


of the porta 
ble, pocket 
type or for 
permanent 


mounting 


Portable Combustion Test Sets 


consisting of orsat type flue gas analyzers 
for CC», oxygen and carbon monoxide 
and gages for draft, pressure and tem 
perature. Various types of test sets and 
combinations of instruments are offered 
for consulting engineers, service men and 
anyone interested in reducing fuel bills 


Check the coupon for literature desired 





Combustion Recorders. 

Flue Gas Analyzers and Portable Com 
bustion Test Sets. 

Draft Gages. 

Treatise on “Handling the Orsat.” 
lreatise on “Controlling Boiler Opera 
tion from CO» and Uptake Tempera- 
ture. 


‘Ohe Hays (orporat ion 


MICHIGAN CITY. IND 
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3. Available Methods of Flow Measurement take 
It is fairly evident from the foregoing that of the eight classes son t 
ipplicable than others to the practical measurement ] - 
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VARIOUS FLUIDS AND VARIOUS CONDITIONS 
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The Practice eof Spectrum Analysis 
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NEW 
INSTRUMENTS 


Recently Developed by 
Manufacturers 


S >ction 


Li fsedinn Instru 
; | . co “9 
ments Publishing Company, tor 


‘ 3 
sdditional Intormation. 





New Automatic Combus- 
tion Indicator 


The Hays Corporation 
HIS new 
cator is designed to provide continu 
COs 
gases, CO», furnace draft and flue 


automatic combustion indi 


ous indications of content of 
flue 
gas temperature or Cf do furnace and up 
take draft. 

The COs analyzing section operates on 
the Orsat 


absorption ) which 


well-known (volumetric 


principle, has been 
used for over a quarter century. Water 
from the regular service line is piped 
directly to an aspirator, which is an in 
tegral part of the machine, and passes 
into the standpipe. The aspirator draws 
filtered flue gas from the boiler through 
the measuring burette, and, rising in the 
st indpipe, traps off measured sample 
of gas, places it at atmospheric pressure, 
utomatically compensates for tempera 


ture changes, then directs this measured 





mple into an absorption chamber filled 
vith chemically COs is 


causing a 


wet steel wool 


immediately absorbed out, 


pressure reduction in a metallic bellows 

hich provides ample torque for operat 
ing the The 
comprised of A closed 


indicator. unit is 


tilting 
mercury switch, magnetic coil operated 


indicator 
contact 


brake, and counterweighted free floating 
pointer. The mercury switch is adjusted 
to make contact a before the 
st indpipe syphon discharges, thereby re 


moment 


leasing the magnetic brake and permit 
ting the pointer to change its position on 


the scale providing i change ot CQO con figures, ead White vhee quo 


tent of the flue gases has occurred. Dis other of metal with bl f res et 
charge of the standpipe syphon causes into it. The metal whee re set 
the contact te break the electrical cir desired — figure it vhiel thre ele 
cuit. The machine is then ready for ar witch is to operate while the hite 
other analysis. One analysis is made number whee ire all at zero. ‘I 
every 1.9 minutes heels show the pre ' 

The flue gas temperature unit is a ual job count. This r r se 
husky dial type instrument operating on is easily accessible thr 
the thermo-electric principle. It is mount expose he top 4 I 
ed on the door of the COs Indicator case counter 

shown in the illustration Phe lower half of © { 

l ! brite I ‘ ‘ 


+o 


New Ball-Bearing Motor 
With Built-in Speed 


Reducer 





Bodine Electric Com pany 


IESE motors are 


built 





into Preame prominent black figure The f 
which is of three-piece construction If of the counter is secure bolted 
with pleasing contour line mper-proof. This row of figure Pe 

Gear reductions of 10-1, 20-1, and 40-1 continuou running tot of ‘ ! 
Is ivailable, vhich ifford lo hitt duction of thre 7 hi 
( I { ita ce ( t t 
Hed nh OVey proc ‘ l 
i I I It ale 
ec ra ! t ee 
miucet ft thes ! 
Phi re-cre ce rine 
ith 2 differer ! 
t Bat ( e 4 
e-cete ned na ‘ ( 
ize? In the tr f ! 
be furnished it! he le 
end ft the machine i ( 
tt extend from tl ‘ 
rn ead ith e1 ’ 1S« 
. eCrT-clo ise rotati | 
speeds of 28, 43, 56, 86, 112, nd 172 
r.p.m. at st indard motor speed of 1125 ei oem <3 
— ’ el ( \ r | 
ind 1725 r.p.m. The speed reducer con ‘EF ; 
ists of a separable nitralloy steel worm : pong x 
na n oversize bakelite gear, mounted . Phe _ 
Tsicte @ cline } 
in grease-tight housing forming an it 
tegral part of the end shield of the mo we 
tor 
Double b bearing ibsorhb the end oo 
thrust on the rotor shaft na reserve . 
lignment of the gears after long se1 New Mounting Base 
ice The } ill bye ining ire prea ed i - 
grease before the motor is shipped and Roller-Smith Co. 


require no further ttention for sever 


year [he how 


ed bronze bearing it] ool-packed 


HIS MOUNTING 


speed haft rur Wl ead ranged that } 


! 


oe sli ones 


New Pre-Set Counting 
Machine 


Durant Mfg. Co. 


LIS counter combine two counting 
mechanisms in one machine. The first 
i pre-determined counter whicl 


l 
ghts a light, machine, ring 
other electrical si 


| stops i 
bell, or actuates an 

| at a pre-determined figure, and thi 
run totalizer. An 
upper dial on this machine shows a rov 


of four white 


second is a continuous 





number wheels with black 
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The instrument is mounted on the base 
ind attached to it by two small screws 
When the instrument has an external 
resistor or shunt, these can not be 
mounted on the mounting base but must 


ooo 


Wire Measuring, Cutting, 
and Stripping Machine 


Artos Engineering Co. 
His IS bench-mounted machine, 
used in electrical industries for auto 
matically measuring, cutting off wire 
o pre-determined lengths, and stripping 


off the insulation on one or both ends in 





single operation The machine requires 


in operator only for starting new reels 
ind removing cut, stripped, wires. It is 
suitable for practically all tvpes of single 
conductor wires, parallel cords, heater 
cords, service cords, ete 

The change from one cutting length to 
inother is very simple, and requires the 
idjustment of one lever only by means 
of an adjusting nut. The stripping length 
is adjustable from a minimum of 14” to 
t maximum of 1! on either end. The 
new machine is primarily designed for 
short cutting lengths up to 15”; however, 
ittachments can be supplied whereby 
maximum cutting lengths of 30”, 45”, 
60”, and 90” can be obtained. The pro 
duction capacity for lengths up to 15 
is 3000 pieces per hour; for longer 
lengths the capacity varies from 1500 
pieces per hour between 15” and 30 
lengths and down to 500 pleces per hour 
for lengths from 60” to 90”. The machine 
will handle all sizes of wire up to No. 12 
B&S gauge, or heavier, if insulation 


does not adhere greatly to the wire 
ooo 
Sensitive Dynamic 
Balancing Machine 


Globe Tool & Engineering Co. 
lik SPECIAI 


this machine is designed is to pro 


purpose for which 


vide a sensitive, accurate, balancing 
machine for high speed rotating elements, 


particularly the armatures of small series 
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motors. A unique feature is the use of a 


neon light to locate the unbalance spot 


The neon light used is similar to the 


ht used on regular stroboscopes 


The unbalance force is found electri 
cally, using only one direction of rotation 
It is claimed this reduces by half the 
time usually required for taking read 

] 


ings The amount of unbalance is indi 


cated automatically at the time the loca 


tion of unbalance is taken, which further 


ves time in determining the state of 
unbalance 


t 


The manufacturers state that on aver 


ge small work, such as armatures of 
eries motors for vacuum cleaners, ele 
tric drills, ete., the time of making the 
reading is approximately thirty seconds 
This reading includes the magnitude of 
unbalance on both sides of the work to 


1 balanced, is well as its location 


oe 
Combustion Control 
Regulator 
Morey & Jones, Ltd. 


HERE it is desirable t 


control equipment in direct re 


» Vary 


lation to pressure changes, thi 
regulator is adaptable 


\ spring is set to balance the desired 


SK, 





boiler pressure, exerted on a diaphragm 
As the boiler pressure increases above 
this point, water or compressed air from 
a constant pressure source is admitted 
to exert pressure on a regulator operat 
ing diaphragm. The arrangement permit 
ting the compressed air or water to oper 
ate the regulator-moving diaphragm is 
regenerative in action: That is, once the 
compressed air starts to flow, the flow 
iutomatically increases itself till enough 
force is built up to move the diaphragm 
and operate the regulator. 

\djustment features are provided so 
the regulator can handle pressures from 
2 Ibs. to 500 Ibs., and the regulator 


stroke can be varied over a wide range 


ooo 
Combustion Safety Control 


Minneapolis-Honeywell 
Regulator Co. 
RADICALLY different type of 
combustion and pilot safety con 
trol has just been put on the 


market. It is known as the Protecto 
Its purpose is to provide safety or 
matic or semi-automatic gas and oj 
ing systems 

Operation of the device depends ( 
principle of flame ionization; a n 
electric current is passed throug! 
flame itself. The Protectoglow is ent 
] ] 


electrical, and its response to the al 


or presence of dame is immediate 
there is a sharp distinction betwee 
Protectoglow and any device depe) 
for operation on the heat or light 
flame. Its time lag is practically ne 
ble, regardless of heat absorption, I 
tion, or incandescent refractory 
ture of vital importance on the 
installations. 

When used as a pilot safety co 
the device prevents the burner { 
starting if the pilot flame is not pre 
In case the pilot flame should fail dy 
operation of the burner, immediate s 
shutdown would result. When used 
combustion safety control, failure of 
main flame of the burner will resu 
either immediate safety shutdown, 
safeguarded program recycling, cde pe 
ing upon requirements 

The Protectoglow utilizes the grid ¢ 
tube, which may be considered as 
element neon filled tube. The grid of 
tube is connected directly to an electr 
of heat resisting alloy extending into 


flame., A relay, which handles the elect 


vaives, ete., of the burner, is in the p 
circuit of the tube. The electrical! 
rangement is such that when the 

of the tube is grounded thru the ¢ 
trode and the flame, the relay « 

When this circuit from grid to gro 
is broken by flame failure, the re 


opel i 
= 
\ ' 
\] 
PROTECTOGLOW KE cover 
yuse ™ ’ H 
a 
gas 
' 
H | ag@uuer 
i AO STME 
i ee ope 
\ | BASE 


GREENFIELO 
CONNECTOR 


PERFORATED 
MOUNTING RING 


SUPPORT 





“ELECTRODE 


rhe relay to be used with the Prote: 
glow is known as the Glo-Relay, 
completes the control system. Vari 


types of Glo-Relays are available, to ni 


14 


the various control requirements 1 
sary. In general, a complete control 
tem would consist of a thermostat 
pyrometer, Protectoglow, Glo Relay, 
electric valve. 


ooo 
Relay Pressure Valve 
Bailey Meter Co. 


RIEFLY, the relay valve cont 
the pressure within close limits 
regulating the movement of a 
phon operated or piston operated th 
tle valve installed in the line in 


72 





the pressure is to be controlled. A min 


ute change in the controlled pressure 


will result in a relatively large change in 
the motive pressure used to operate the 


regulating valve. 


Lhe controlled pressure is connected 
to point “B” and serves to actuate the 
diaphragm “Pp” against the force of 
prings “QO.” A motive pressure of air, 

iter or steam at 50 Ibs./in.2 or over 
is connected to line “ey” Tine “G” con 
ects to the sylphon or piston operated 
revulating valve and line “E” serves as 
in exhaust. The pressure which exists in 
line “G” depends upon the position ot 
the diamond valve “K” between the port 
“PE through which the motive pressure 
enters and the seat “J” through which 
the motive pressure exhausts. Assuming 
that the pressure “B” increases above 
that for which the relay valve is set, the 
diamond valve “K” would be moved 
closer to the seat “L” by the movement 
of diaphragm “P’. This throttles the 
How through seat “L”’ and at the same 
time inereases the port area through 
seat “J,” with a consequent decrease in 
pressure in line “G,” which would in 
turn cause the main regulating valve to 
close slightly and bring the control pres 
sure back to normal. 


Handle “D” is used to balance the 
force of springs “O” against the con 
trolled pressure “B” which is indicated 
on the pressure gage at the left. The re 
lay pressure is indicated by the pressure 
gage at the right. 


Due to an exclusive feature enabling 
change of the seat gap by adjustment of 
micrometer adjusting nuts “M” and 
oN 


,»’ it is possible to obtain any desired 
speed or lag in amplified pressure con 
nection “G.” The application of this 
valve is unlimited as it can operate one 


valve or a series of valves or pistons. 
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Three Component Vibrograph 


Three Component Vibrograph 


American Askania Corporation 


HIS instrument was designed for 
the study of mechanical vibration 
particularly vibrations of structures 

\ special feature is that the vibrations 

ire converted into visible wave forms Dy 

i mechanical optical arrangement, rather 

than by use of a cathode-ray  oscillo 

graph. ‘To determine the extent and di 

rection of the vibrations, the movement 

of the ground is broken up into its three 
spatial components. The 3 pendulum 
weights in the instrument are therefore 
so arranged that they are only affected 
by forees acting in one of three direc 
tions at right angles to each other 
When the ground and the spring-sup 
ported axis bearings vibrate, the inert 
mass remains approximately unmoved 
but describes a rotary movement in re 
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Relay Pressure Valwe 


lation to the suspension fran 
nification for each individua 
iltered mechanically in the ratio 


of 1:10 by connectin the lever, 


is rigidly ecured it ome end to tine 
velght, to the ine on the mirror 
dle but at varving radial distances {1 
the latter ccording to the dervreec 
magnification required 

Further, the implification of the move 
ment of the ground i optics ra 
ible by uitably selecting the tt for 
the beam of light Thi path « bye 
iltered by fitting lenses of irvil foca 
distance These are upp ied it} tive 
Vibrograph. Three lenses of 500, 8 ind 
L200) ran focal distanes ire Liprprine 
vith the pyaar itu i tandarads the ire 
readily interchangeable With the 
the movement of the ubsol tH bye 
magnified from about 125 1250 time 
vith the econd, from about 
times; with the third, fron bout 3 
S000 time Ihe opt il ow ilie i 
common to all 3 con ponent 

Phi reaction it the connecti 1) 
tween the weight ind the fray re 
tuned to give a natural fre puiene of 
periods per second for | three 
nents, which i considerabl wer ft 
the ordinary frequencic of the 
tions of the ground The natur il 
tions therefore cannot distort the ree 
ora on the chart Llenee it 1 eo i ‘ 
to make a true record of ground move 
ment having frequenci do 
proximately 12 period per se ithout 
undue damping and ithout pprecial 
iffecting the magnification. If the ibra 


tions to be recorded ire considerab! 
under 12 periods per se the natura 
frequency can be reduced to aperiodicit 


he ipl 


ratus can then be used for recording 


DY adju table oil retarder 


even very low frequencies, althou it 


sensitivity will be not inconsiderably 


diminished 
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New Simple Illuminometer 
Weston Electrical Instrument Corp. 


N instrument has recently been de 


ve ped which reads illumination 
intensities with the same ease 

qd facilit reading ammeters and 
tinete It consists of an indicating 
instrument nd a light target assembled 
in a portable case Ihe light target is 
on the end of a flexible cord so that it 
may be placed in any position. This light 


rget or searching unit has 2 Photronic 
ar uni which convert light energy 
directly into electrical energy without 
the use of batteries or other auxiliary 
oltage They 


ong periods of time and there is 


maintain constant output 


no dark current. The output from the 


Photroniec Cell units is considerable, al 
owin the use of i rugged port ible 


instrument calibrated directly in foot 





There are 3 range on the instrument 


names 10, 50 and 250 foot candles \ 


nve changing switch is provided for 
Tine election of the desired scale Other 
ombinations of ranges are being added 
to the line and will be available shortly 


The light target may be pl 


yy iced at i 
distance from the observer so that sha 
lows and lights reflecting from light 
clothing will not cause errors in reading 
Light mav be read from all angles and 
the light target mav be pl iced in rela 


tively inaccessible places, In show cases, 


indo Ss, etc The ibsorption of light by 
inted walls, screens, draperies, etc., 
can be measured directly by turning the 


ivht target o that it faces the surface 


Readings mav be taker quickly ind ac¢ 
curately and the time required to make 
i lightir yr surve\ is about 1/10 of that 


previously required 


oe 


New Explosion-Proof A. C. 
Starting Switches 
Allen-Bradley Company 


LINE of explosion proof across 
the-line starting switches, of both 


the oil-immersed and_= air-brake 


type, are used with squirrel-cage motors 
nd slip-ring motors, on 38-phase— or 
2 se 3-wire svstems, as well as self 
starting single-phase motors, in oil re 
fineries, chemical plants, mines, and 
wherever inflammable gases or vapors 


ire liable to be present The maximum 
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ire 25 h p at 110 volts, 50 h p 
it B20 volts, and 100 h p. at 440-550 
volts. When used with slip-ring motors, 
these switches are for primary control 
onl 

Ihe oil-immersed switches are avail 
ible with ratings of 50, 100, and 150 
imperes The oil tank maintains at least 
t 6-inch head of oi! above the switch 
panel. In the 100 and 150 ampere 
switches, the tank is raised and lowered 
trom . cast-iron head by two cable 
sheaves ope rated by i handle, allowing 
one-man inspection The tank of the 50 
unpere switch is so light that sheaves 
ire not provided. The heads are ar 
ranged for wall mounting ind ar 
equipped with oil-level indicators, as well 
is having tapped holes for conduit con 
nections 

The air-break type of switch is avail 
ible only in the 50 ampere size. It is 
enclosed in a= cast-iron cabinet with 
hinged cover, machined to obtain a tight 
fit without 


raskets. The cabinet is cad 


mium plated to resist corrosion 


All switches have two magnetic over 


load relays, ind the contact 


ors are 
equipped with copper to-copper rolling 
tvpe contacts as well as magnetic blow 
outs and are shields. Many types of 
push-button stations and other acces 
sories tor explosion proot service ire 


ivailable for use with the starters 
oo¢ 


Continuous Carbon 
Monoxide Indicator 
Mine Safety Appliances Company 


ESIGNED to test continuously at 
mospheres in which there is danger 
of a harmful CO content, this ir 
strument draws a sample of the atmos 
phe re to be tested first through flow 





regulating arrangement The 


passes into a cell where, by catalysis 
is converted into COs. The heat liber 


by this process is proportional t 


percentage of CO present, and is 


ured by a series of thermocouples 
nected to the indicating meter. The n 
is calibrated to read directly in perc 
ive of CO and has a seale range 
0% to 0.15%. The instrument can be 
signed to indicate as much as 1.50 
in the air. It is stated by the manuf 
turer that the accuracy of instru 
for low concentrations of CO, is 
affected by the presence of other « 


bustible gases in the sample under t 


Prismatic Derivator 


American Askania Corporation 
HIS is an instrument for graphic 
ly determining tangents and norn 
to mathematical curves. It oper 
on a decidedly different principle ft 
the reflecting deviator, namely the p 
ciple that a break in the curve, cai 


Dy lateral displacements of 2 meet 


branches of a curve, can be recognize 


better and with less ambiguity thar 


bye nd 





The curve is observed from above 
prism, and the prism is rotated unt 
continuous plece of the curve is seen | 
tween the 2 crosses in the field of 
The instrument consists of a ti 


parent circular dise 43,” in diameter 
divided into 360°. On this there rests 
cross-line pl ite and the prism, mount 
in a metal socket. The prism is magnif 


ind the investigation of the curve 


plified by a lens which is detachably 
rot ibly fitted on the top The directi 
points for tangents and normals 
pricked through the cross lines in 
cellon dise by means of a special mar 


which has a centering point 
rye, 
Color Matching Machine 


Sheldon Electric Corporation 

HE Colorscope was inventec 
Prof. H. H. Sheldon, Department 
Physics, New York University. It 

a photoelectric machine which oper 
on the house current and measures 

difference in coloring between any 
samples placed in it. The difference 
measured in percent variation of to 
intensity of reflected light, and then yp: 
cent variation through standard filte1 
lhe machine is approximately 2’ wi 

3’ deep and 4 high. It is enclosed it 
strong steel cabinet mounted on whe 
so that it can be conveniently rol 
from one part of a plant to anoth 


ed 











re made for either a.c. or d.c 


Machines 
and when plugged into a standard house 
lighting fixture they are ready for opera 

tion. In matching textiles, paper and cer 

tain other materials 2 factors may enter 
which might cause erroneous readings 
One is weave, texture or grain, and the 
other is surface sheen. It is claimed the 
Colorscope eliminates these sources of 
error; that of sheen by an ingenious 
system of lighting which completely 
woids specular reflection; and the other, 
by rotation of samples, so that texture 
in the materials being tested is blended 
to produce a homogeneous effect. This 
enables the operator to compare. silk 
with wool, paint with leather or other 
material, and to read nothing but col 


oring 


The machine is so constructed as to 
act in a manner imitating the eye. Fech 
ner’s law of the least perceptible differ 
ence being proportional to the whole 
stimulus, is taken into consideration by 
the mechanical use of an iris diaphragm 
that keeps the amount of light entering 
the machine constant regardless of the 
color of the samples being measured. 

In taking readings on the machine 2 
samples are placed in it and the needle 
of the meter brought to 0 by turning a 
control. The samples are then inter 
changed in their holders by a mechanical 
slide. The meter needle then indicates 
the percentage variation between the 2 
samples in total intensity of reflected 
light. This indication is for quick deter 
mination of the matching of the 2 sam 
ples. It is meant for the testing of colors 
in the same family group, i.e., matching 
2 blues, 2 grays, etc. It is also employee 
for determining the difference between 
batches of gray goods, for testing ma 
terials colored with the same dye solu 
tion, observing relative strengths of pig 
ments, tinctorial value, bleaching effects, 
ete. 


The Colorscope is also equipped with 
standard color filters with which one 
may determine how samples differ in 
color. When using these, dyers are able 
to measure the color effects of any dye 
it a standard concentration, and then 
by consulting a table, determine the ef 
fects of this dye in any other concentra 
tion. This enables the operator not only 
to see if his work comes within the re 
quired limit of tolerance, but also which 
concentration of his dyes may be used 


for correction. 
eae 


Control Panel 
The Hays Corporation 


HIS control panel is designed to pro 
vide at one central point the neces 
sary number of differential type 
draft gage units necessary for the proper 


air for combustion 


control of primary 
required in installations of the new large 
zone control type foreed draft stokers 
as manufactured by The American Engi 


neering Company 





Because of the large number of draft 
rages required, particularly with the 
larger sized stokers, a compact gage 1 
necessary in order to reduce space re 
quirements of the panel to a minimum 
This has been accomplished in the gage 
used by providing an air-tight steel case 
fitted with a soft rubber gasketed mold 
ed front for each standard colon leather 
diaphragm power unit. One connection 
from the zone orifice is made at the case 
while the other connection is made dire¢ 
to the power unit. The differential pre 

ure is thus read direct on the large 
scale at no sacrifice of visibility 


wee 


Surface Tension Balance 
Roller-Smith Co. 


O MEASURE the surface tension of 
liquids is the purpose for which thi 
instrument was especially designed 


It has a double seale, one reading in 











milligrams, the other in dyn er-centi 
meter, which i the commonly ecepted 
unit of surface tension 

Kissentially thre mstrument 1 ( 
milligram balanes it] ( ( ( 
calibrated in) dvne per centimet 
COTHLES completely equipped it! the 
nece ir platinum rine. teh ( 
check weights, ete Lhe mstrument | 
t gla COVCT which nei tive 
ring’, liquid, ind tave \ { e } pre 
vided for cart mae thre cll 
rlass, the tage being raised and 
by t rach ind hon ed 
knurled | ob proj i! 
the « r 

oo 


Electrical Magnetic 
Counter 


Struthers Dunn, Inc. 


HIS unit i counter ef 
determining the production of " 
chine it L remote pont fro the 
machine It i ilso ad pted ton e f 
count taken by interruptir { 
i photo-« lectric cell. In design it i 
entiall t Standard Duneo 1 
counter unit: mechanical connected 
ne re \ trmature 
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New Time Delay Switch 
The Lincoln Electric Company 


NEW time delay switch, unaffect 


ed by temperature changes 


operating conditions, has been cde 


The operation of this switch may, ir 


hve ikened to the well known hour 


ince it principle is the slo 
movement of mercury from one chamber 
to nother This will be seen in thie 
cetelhe The lower sketch shows the 
itch in the off position with the mer 
rv in the lower chamber 
W ire connections ire tapped to the 


per compartment. In the upper vie 


‘ itch has been turned and the met 
begun to flow into the othe: 

throug! small opening As thi 
ercuryv rises it completes the circuit at 


( re }) 13\ changing one con 
nection to the different t ips, of course i 
tion in time delay is secured in eacl 
For example, with one connec 

»> tap No. 1 and another to No 
certain delay is secured. Now change 


e connection to tap No. 3 and a longet 


ce is secured as it takes longer for 
e mercury to rise that high. By vary 

i! the ize of the small opening at the 

ttor the switch can be manufactured 
Ve mast nv time delay desired 





When the switch is turned off that is, 
vhen it resumes its horizontal position 
the mercury passes through a large open 
ing into the lower chamber and _ the 
switch is ready to be used again as con 
tact is broken immediately 

This device is mounted in connection 
with the contactor switch so that when 
this main switch goes in the delay switch 


} 


is changed immediately to a vertical po 
sition, ind vice versa when the mai 
switch is thrown off 

Ihis type of switch can be built for a 
tine delay of 2 to 20 seconds Potally 
enclosed, it is not affected by tempera 
ture variations, dust or other harmful 
itmospheric effects. It can be used in a 
number of applications; at present it is 
built into the Lincoln automatic induc 


ion controller 


oo 


Epiphot 
Clay-Adams Co. 


HE EPIPHOT is designed for the 

projection, photography and ocular 

examination of opaque objects under 
varying magnifications. Useful in such 
industries as textile, leather, metal, 
wherever examination of 
opaque objects is desired. 

Che illustration shows that the appa 
ratus consists of a microscope with a 
built-in double illuminating system which 
illuminates the opaque object under ex 
amination on the stage 


chemical 
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Phe apy 
diustine ] 


; 


ce 2 revoly ible and 1S raised int 


lowered by rack and pinion. This allows 


focusing without moving the illuminat 
Ti system. 7 Objective (23mm.) anc 
5 Ocular are supplied with the appa 
ratus. Any standard microscope objec 


tives or oculars may be used and inter 
changed. The rheostat which is supplie 
is suitable for both 110 and 220 volts anc 
both direct and alternating current 


the entire instrument is mounted or 


viratus has a coarse and fine 


t screw for the focusing The 


| 
1 


l 


{ 


l 


heavy tripod base by i. horizontal and 
vertical rod making it possible to turt 
fhe apparatus through a range of 360 
hot] ibout the vertical rod and about 
its horizontal rod as an axis 





For making accurate photo micro 
graphs of opaque objects a specially con 
structed camera attachment is used 
(which is supplied with the apparatus). 
This attachment is equipped with bel 


low, ground glass, plateholders, iris 
diaphragm, photographic shutter with 
wire release for time bulb and instan 
taneous exposures. A metal bracket 
secures the camera firmly to the supple 
mentary rod. A light tight sleeve fits 


over the ocular. 


oo 


Circuit Tester 
Roller-Smith Co. 


HIS instrument can be used to ascer 

tain if there is an electrical circuit 

existing between conductors applied 
to the terminals of the instrument, and 
if such a circuit exists, its resistance is 
indicated on the seale. The circuit tester 
therefore performs the same function as 
magnetos and a.e. bell ringing devices, 
over which the following advantages are 
claimed for it. 

In the first place, it is much smaller 
and more compact, measuring only 41/,” x 
3” x11", and weighing only 19 ounces. 
\lso, the instrument will not mislead by 
giving an indication when only capacity 


exists between the conductors to 

it is connected—though this is like 

happen with magnetos or other cir 

testers using alternating currents 
tesistance is read directly in ohn 


e scale of the instrument. Embox 


iT T 


ESTeg 


ore 
worn pte To cote coll 
wm ene 


ROLLER-SMITH CO., bern 


in the instrument is a small dry cell 


series with a high (10,000 ohms) re 


tance galvanometer. Because of the lo 


current consumption of the instrumetr 


the battery should give service for mat 


months. From time to time the conditio 


of the battery can be determined 
short-circuiting the terminal posts, whi 


should give full seale deflection of 


pointer. An adjusting screw is provide: 


whereby falling off in battery volta, 


can be compensated for 


oe 


Proportioning Electric 
Motor Control 
System 


Minneapolis Honeywell Co. 
RACTICALLY all motor-operate 


valve control systems heretofore ha 
been of the “off and on” type, 
more or less elaborate modifications 
it. The effort, where these modificatior 
have been used, has been to attem 
usually through forms of step contr 
to effect continuity of supply of heat 
meet variations in demand. However, 
temperature, for example, is to be co! 
trolled accurately, heat must be suppli 
not only continuously but the B.t.u. suy 
ply must also be graduated or modulat« 
in proportion to the demand. 
Proportioning implies a constant rati 
Consequently, if we assume that tl 
movements of a damper, for example 
are graduated so that its degrees 
opening are equivalent to temperatur 





he 





variations, we will have established the 
mechanical analogue. The Minneapolis 
Honeywell Proportioning Control does 
this through the medium of electrically 
controlled units. Fundamentally, the ap 
paratus incorporates a combination of 
two parts, namely the electrical trans 
mission system and the associated power 
unit which can be adjacent to or remote 
from the controlling instrument. A me 
chanical interconnection is required be 
tween the power unit and the electrical 
The transmission 
the Wheatstone 


mechanism. 
on 


balancing 
system operates 
bridge principle. 

The power unit causes its drive shaft 
to take a new position whenever the con 


dition under control, such as tempera 
ture, changes slightly. If a device such 


as a valve, or if valves, louvers or rheo 
stats are driven by the motor, then their 
operation tends to correct the change 


and a condition of equilibrium is ap 
proached. 

The apparatus may be used in con 
junction with practically all types of 


control instruments such as temperature 
controllers of the expansion type, pres 
sure controllers, pyrometers, certain 
types of flow meters, etc. Existing in 
struments require slight modifications to 
make them applicable but the revisions 
usually are simple. 
The apparatus is capable of being 
produced in almost any size, from small, 
compact, totally enclosed integral units 
of small motors and associated receiver 
mechanisms, to units using powerful mo 
tors capable of operating heavy loads. 
The motor 
change of position is demanded by the 
controller. Then the driven devices are 
moved immediately to a new position 
and remain there until conditions again 
change. This means that the demand for 
electrical energy occurs only during the 
repositioning period whereupon the mo 
tor starts in either direction with maxi 
mum torque available to move the driven 
device to a new position. This mode of 
control has certain points of similarity 
to that of standard air-operated auto 
matic control systems. A significant dif 
ference is found in the fact that demand 
for movements irrespective of any for 
mer positioning finds the motor ready to 
respond instantly with full torque With 


operates only when a 
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the pneumatic system, air pressure must 
be built up in the diaphragm valve in 
order to create sufficient force to move 
its associated mechanism from one posi 
tion to another. This causes lag, which 
Increases as the resistance to mechanism 


movements becomes greater. Hydraulic 


ind steam-powered control systems are 


in general not unlike the air-operated 


ones in these respects 


With the proportioning Motor Control 
System, moreover, the extent of corre¢ 


tive action for a given deflection of the 
instrument may be made as great or 
small as desired. ‘This response may be 
made to vary automatically with rela 


tion to the existing and the desired con 


dition. For example, it temperature is 
being controlled and it is increasing to 


value, at a 
that the 
will immediately assume, sav, 


the desired 


point 


predetermined 


below commanded valve 
i half open 
position. From this point on, as the temp 


erature rises towards the desired one the 
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ilve will move in progressively alle 
teps until the temperature reaches the 
desired point. This relati motion 
function of temperature be ak 
to suit practi ily anv conditior Phere 
fore, equilibrium betwee temperature 
and rate of heating mediun pply iN 
ar irranged to oecul 
Openin 
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Portable Brinell Hardness 
Tester 
R. Y. Ferner Co. 


NEW hardness testing instrument, 
Dwarf Brinell 
based on the Brinell 


designated is l 
Press, is 
principle of making an impression on the 


} 


metal to be tested by ipplying a known 
load to a steel ball of a given diameter 
The instrument is port ible, however, and 
can be used anywhere in the shop where 


i. arill press or irbor press, a vise or a 


vv ¢ clamp, or other means of ip 


, . . ] ] 
plying pressure, is available 





The instrument consists of a piece of 
steel about 7 inches long, 7% inch thick, 
] inches wide at one end and t ipering 
to a width of , inch at the other end 
rhis piece is slit by sawing in the horiz 
ontal pl ine from the smaller end to with 
in about 3, of an inch from the larger 
end to form a heavy two-pronged spring. 

On the under side, near the end of the 
slit, is mounted a holder for the steel 
ball which is of 5 mm. diameter. Opposite 
this, on the upper prong, is a knurled 
knob to which the pressure is applied 
In making a test the instrument is held 
in the drill press or between the jaws of 
clamp with the ball point 
igainst the piece to be tested. The pres 


the vise or ( 


sure is applied for 30 seconds after the 
full load is reached, the same as in the 
bench types of Brinell presses. he pres 
sure used, however, is only 750 kilo 
grams, the correct pressure for use with 
1 5 mm. ball, since the pressure should 

is the square of the diameter of 
the ball, to give the same Brinell num 
her is for larger instruments 





The whole outfit is supplied in a pol 
ished vood box Ss x5x2 inches The 
eight of the two pronged steel piece is 
2 pounds and the whole outfit weighs 


only 3 lbs. 9 ozs. It is, therefore, distinct 
ly a portable outfit which can readily be 
carried to any part of the shop or used 
on field inspection trips 


oe 


New Recording Absolute 
Pressure Gage 


Bristol Company 


N TH] 
paratus that relies on the maintenance 
of a high and constant vacuum under 


control and operation of ap 


ill conditions, it is necessary to correct 
sll such vacuum readings as indicated or 


2 extremely 





recorded, by reference to a barom« 
This is inconvenient when the need 
these corrections become continuous 

Since there can be no control of 
tions in barometric pressures, there 
need for a vacuum gage which autor 
cally compensates for barometric 
sure changes 

When a high reading vacuum gag 
compensated for barometric pres 
changes, it becomes in actual use a 
range absolute pressure gage. This 
instrumert is a direct reading, single } 
ibsolute pressure gage of the record 
type. It fills a long acknowledged ne 
in the present “state of the art” of pr 
Sure measurement. 

The use of high vacuum is an im 
tant factor in many production proces 
This instrument now offered elimin 
iny possibility of confusion or delay, 
sulting from applying barometric <¢ 


rections to vacuum readings. 


Chis instrument can be furnished 


ranges as low as from 0 to 50 mm. he 
mercury pressure ibsolute or equi 
ent 
Such an instrument gives import 
information for purposes of contro 
connection 


densers, vacuum pans in sugar ind s 


drving, vacuum oil stills, vacuum peacki 


ind sealing of foods, i.e., coffee, pi 


dered milk, and other similar items 





vith operation of turbo cor 


cans, vacuum retorts in chemical plant 


the manufacture of gaseous type vac 
um tubes, and similar devices 

The actuating mechanism consists 
é sensitive 


ments. One is connected to the vacu 


| 


resulting movements of these element 


ine, and the other is directly affect 


diaphragm ele 


y barometric pressure variations. Tl 


ire transmitted by a differential tran 


mitting linkage to a single pen arm wh 


l 


permanently records on a suitable char 


The case for housing the instrument 
ill metal, attractive in design, and 
rugged construction. It is available 


surface or flush mounting. 


t 





INSTRUMENTS 
ABSTRACTS 


Abstracts on instruments and devices for measurement, 
inspection and control. 





INSTRUMENTS ABSTRACTS, incorporated in INSTRI 


MENTS, is the most complete review on the subjects of 
measurement and control 

Abstractors cover over 500 domestic and foreign publica 
tions 


Upon receipt of the abstracts they are checked against 
permanent files to avoid duplication and after being rewrit 
ten to conform to our style they are classified 

Oftentimes an abstract can fit under two or even more 
sections. In that case we decide who will be most interested 
in the article, and include it under that field of reader in 
terest. It is our aim to so arrange the abstracts that a per- 
son intérested, for example, in viscosity, will keep in touch 
with all the important articles in his field if he reads only 
section 2.10. For instance, an article on “Vacuum Tubs 
Means of Measuring Viscosity” appears under 2.10—under 
Measurement and Control of Physical Properties—viscos 


ity,’ although it would also fit under section (5.4) Elec 
tronic Devices and their Applications.” 

An improvement we hope to make in the Abstracts Section 
in the near future is the cross-indexing of articles which fit 


under several sections. We suggest glancing through the 
whole Abstract Section. This taken but a short time, and 


the time so taken will be found very profitably spent 
The classification number at the end of each abstract will 
be of assistance in mounting them on file cards 


Negative print photostats of the original articles abstract 


ed can be obtained at 35 cents per page plus 10 cents for 
mailing. The remittance should accompany the ordet 


CLASSIFICATIONS 
(By Fields of Reader Interest) 


MEASUREMENT TRCHNOLOGY (1) 

This section includes all matters concerning the art and 
cience of measurement as follows 
Measurement Theory (1.1) 

Under this heading will be included: definitions, pre sion 
of measurements, systems of units, and dimer ona 
inalysis 
Measurement Practice (1.2) 

Covers Calibration and Standardization 
Caleulation (1.3 

This does not include computation for instrument de n, 
but covers calculations as a mode of measurement 


MEASUREMENT and CONTROL (2) 


This section is devoted to those general measurement 
practices and control applications that are not confined to 
any one industry or branch of engineering. Thus tempera 
ture measurement and control, being of as much importance 
in chemical as in metallurgical process¢ is a general field 
of interest to all industries and all branche of engineering 


Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 

Weight, Density, and Specific Gravity (2.08) 

Pressure and Vae (2.04) 

Flow and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.00) 

Physical Properties, (Viscosity, ‘ 
ticity, surface tension, etc.) (2.10) 






in 4 t t pl 


TESTING and INSPECTION (3) 

Physical Testing and Inspection (including trength test 
bending, magnetic analysis, X-ray inspection ind other 
engineering test or inspection methods.) (3.1) 





Production Testing and Inspection (This in¢ method 
of testing and inspection for setting up production stand 
irds, grading, gaging, maintaining qualit ete.) (3.2) 

Maintenance Testing and Inspection (Included here will b: 
matters concerning standards ind methods for con 
trolling performance or service of equipment. Exampl 
The problem of controlling long phone line to gi 
quality sound transmission would bs neluded here.) (3.3) 


ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring 
Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties Materials, and their Applications (4.4) 





ELECTRONICS and RADIO (5) 

Radio Measurements (5.1) 

Applications of Radio to Measurement and Control (5.2) 

Photo-electric Measurements, Devices and Applications (in 
cluding television) (5.3) 

Eleetronic Measurements, Tubes, Devices, and their Appli- 
cations (Under this heading would be included thermionic 
tubes, grid-glow tubes thyratrons, neon discharge tubes 
cathode-ray tubes, etc.) (3.4) 


ACOL STICS and VIBRATIONS (6) 
Sound, Vibration, Phenomena and Measurements (6.1) 
Sound and Vibration Devices or Applications (6.2) 














The New 


Ellison Draft Gage Set 








N this new type portable set the gage case is of 
aluminum with chromium plated steel cover for the 
carrying case, embodying simplicity, compactness and 
durability. It is the product of 35 years of original im 
provements in manufacturing draft gages of outstanding 
accuracy, design and construction. Made in scale ranges 


from '2 to 2” completely equipped. 


Ellison Pointer Draft Gage 


Dial Type 


RANGI 


HIS dial type gage is by far the most outstanding 
value in draft gages produced. It has a powerful 
bell movement on three knife edge bearings—perma 
nent zero. Accurate and durable like all Ellison gages. 


P inte "7 ‘ nt { 
1-Pointer 10” scal 
2-Pointer 10” re 6B unto ¢ 

Pp nter &-9-10 ‘ ( mt ( 


ELLISON DRAFT GAGE COMPANY 


214 W. KINZIE STREET CHICAGO 
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LIiGhHtl, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications (7.1) 
(olor Analysis, Color Matching (7.2) 

Photometry (7.2) 
Polarimetry (7.4) 
Spectrometry (7.5 
Photography (7.6) 

Microscopy (7.7) 

Electromagnetic Rays (T) he lit ove ll elect 





) (7.8) 


(CHEMISTRY ¢S) 

Under tl headir \ } her me é nt 
i ntrol pI 
ASTRONOMY, NAVIGATION, AVIATION (9) 
' d ir ‘ or drys b é o # ~¢ tno pail 


inge findir direction findir 
GEODESY, GROLOGY (10) 
ethod 


INSTRUMENT DESIGN and CONSTRUCTION (11) 
latt oncerning \ st ~ t 


rie ! rument he de gz opel! 
I nd inuf ture will be included unde this headings 

GENERAL and MISCELLANEOUS (12) 

rh ection W include First; general items of interest te 
lin the fleld of measurement and control. Example Pos 
! tis of Vacuum Tubes for Application to Measurement 
nd Contre n article of universal interest in the fields 
I isurer nt and control. Second miscellaneous items of 
nera nterest becau not includable inde in of the 
} t ? I na ter f ne i irite est to 
i id 0 nea ment nd t I is |} t i I 

terial, biographical, et 

General (of interest to n measu ment ontrol fields) 
(12) 


Miscellaneous (12.2) 

Historical and Biographical (12.3) 
Bibliographical (12.4) 

Economic (12.5) 


CONTROL FUNCTIONING BRQUIPMENT (15) 


I e equipment used | perators 
nt t perform their control functions will be \ 
1 nd th heading For example, the drum controller 
tel rheostat ind motor start 
it controls the motion of a crane 
t funectionir equipment 


Mechanical Control Functioning Equipment ( 
bilectrical Control Functioning Equipment (1 


lt im cont lay noids 


+o@oe 


MEASUREMENT TECHNOLOGY (1) 


Measurement Practice (1.2) 


On the Determination of Periodic Errors of Screws. (Ueber! 
‘ iF tire ' e 


periodischer Fehler yon Messchraube 


ins n.) 
A Kol } tter, Zeitschrift fuer Instrumentenkunde, Vol 

Jur 19 pages 370-374 
Author de ped new method with the object of elimi 
jue to the strokes of the scale E.F. (1.2) 


(;.as Meter Calibration by Means of the Mariott Bottle. 
So os se; } 


> nz mit Mariottscher Flasche.) L. Zippere: 

& Wasserfact Vol. 74, Jan. 10, 1931, pages 27-28 
e f I f the measurements are derived, the ad 
f the testing method clearly pointed out ind the 
hr t surements of this kind is demon 
E.F. (1.2) 


Proposal for Determining the Absolute Accuracy of Ad- 
justments on Electrical Pointer Instruments. (Vorschlag zu 


i ibsoluter Kinstellsicherheit von elek 





hen Z nstrumenten.) W. Oehlerking, H. Krauss & 
\. Gris Zeitschrift fue Instrumentenkund \ o1 


MEASUREMENT AND CONTROL (2) 
Length, Angle and Area, Including Surveying (2.01) 


Weighing Thin Sheets to Measure Thickness. I. \ Ha 
— M } né Vi v4 0°71 na { 


et l, pagwes 430-432 
M ( n. th ver weigl l de 
! the t ness be e the could not be measured 
r ! \ pe press was developed to cut the 
rat t t th ‘ r in \ hing them for 


he t) kness is negligible Ha. (2.01) 


The 27.5 em. Hildebrand Screw Microscope Theodolite for 
the Basic Triangulation, («1 7 m. Hildebrand Schr 





en! | i ier di¢ Haupttriangulation.) Ix 
Luedemantr Zeitschrift fur Instrumentenkunde Vol. 50, 
I ‘ | I nt ma: } izontal angle meas 

‘ tior ! des bes the latest desis of 

; 1 ¢ +) purl 24 ) liography a 

>) 1) 





(Continued on Page A2!) 
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RAWSON 
ELECTRONIC METERS 


FOR AC ONLY 
e 


ACCURATE 
Over frequencies from 25 to 100,000 cycles 
measuring from .2 microampere to 1 ampere. 


Any full scale range can be supplied between 


l microampere and 1 ampere. 


10 millivolts and 1000 volts. 





ONLY ON] 
BALANCH 


ADJUSTMENT 


Low Resistance on Current. 
High Resistance on Volts. 

ALSO SUPPLIED AS 
ELECTRONIC MULTIMETER 
WITH 20 RANGES 
Measuring full scale from 60 microamperes 
to 1 ampere and 60 millivolts to 1000 volts. 

For use on 25 to 10,000 cycles. 


WILL WITHSTAND OVERLOADS OF 500% 
AND SURGES TO AN INDEFINITE AMOUNT 


RAWSON 
ELECTRICAL INSTRUMENT CO. 

INCORPORATED 

CAMBRIDGE, MASS. 


/ 
S \ I N. W 
New \Y ( N Bl Chic I 

\ \M of Dt Mi AC or xX 
I M M mt r M 

\ \l voltmet Mill », and \ 

Cal I Timers, Ea ( rent Meter 

} | ] P Elec osta Volt 1 


\"\ sia t rs. 


Single Pivot Meters Supplied to Special Order 


Write for bulletins. 








Of instr’ 


TT 
——— 


ABRASION 
\ I 


ACCELERA 
NETS 

Atlas I 
ACIDITY | 
ACOUSTIM 
Burg I 
AIR FLOW 
Brown It 
' 
Morey & 
Republi 
AIR METE 

Foxbor 

Repu 
laylor li 
ALIDADES 
ALTIMETE 
Tagliabu 
ALTITUDE 
ravior li 


AMMETER 
General 


Recording 
Bristol 
ty 
l pu 
ANEMOME 
Bristol | 
ravior I 
ARMATUF 
ASPHALT 
ra } 
ATTENUA 
Gener 
Rubicor 
AUDIO-FI 
Gener 
BALANCE 
Alfred 
BALANCI 
Baldwit 
BAROME’ 
Recordi 
Bristo 
BATTER) 
West 
BEARIN( 
i 


BOARDS: 


Capacity, 
Resistanc 
Percent 

Epr 
(, 

Rut 
CABLE ° 
Raw 
Rubiec 
CALORI 
Peroxide 
G 


Steam 


INSTRUMENTS 
INDEX 


Of instruments and devices for measurement, inspection 


or control 
f you are unable to find what you require in this sect 
Information Section, Instru 


rubDlisnind Co 


INSTRUMENTS—write 


pany. Give complete information 


dy 
sf requiremente 
ST requirements. 





ABRASION TESTERS 

Atlas Electric Devices Co 
ACCELERATED 

NETS 

Atlas Electric Devices Co 
ACIDITY RECORDERS 
ACOUSTIMETERS 

Burgess-Parr Co 
AIR FLOW INDICATOR 

Brown Instrument Co 

Foxboro Co 

Morey & Jones, Ltd 

Republic Flow Meter Co 

Tagliabue Mfg. Co., C. J 
AIR METERS 

Foxboro Company 

Republic Flow Meter Co 

Taylor Instrument Companies 
ALIDADES 
ALTIMETERS 

lagliabue Mfg. Co., C. J 
ALTITUDE BAROMETERS 

ravlor Instrument Companie 
AMMETERS—Indicating 

General Electric Co 

General Radio Co 

Jewell Electrical Instrument Co 

Rawson Elec. Inst. Co 

Weston Electrical Inst. Corp 
Recording 

Bristol Company 

General Electric Co 

lagliabue Mfg. Co., C. J 
ANEMOMETERS 

Bristol Company 

Yayior Instrument Companies 
ARMATURE TESTING EQUIPMENTS 
ASPHALT TESTING APPARATUS 

lagliabue Mfg. Co., C. J 
ATTENUATION NETWORKS 

General Radio Company 

Rubicon Company 
AUDIO-FREQUENCY OSCILLATORS 

General Radio Company 
BALANCES 

Alfred Suter 
BALANCING MACHINE 


Baldwin-Southwark Corp 


BAROMETERS — Aneroid, Mercurial, 


Recording 

Bristol Company 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
BATTERY TESTERS 

Weston Electrical Inst. Cor 
BEARING TESTERS 

Rurgess-Parr Co 
— INSTRUMENT 

oxboro Co 

Republic Flow Meter Co 
BRAKE TESTING METER 

Rawson Elec. Inst. Co 
BRIDGES, ELECTRICAL 
Capacity, Inductance, Kelvin, 
Resistance, Temperature, Wheatstone, 
Percent 

Eppley Laboratory, Ir 

General Radio ( 

Rubicon Compar 
CABLE TESTERS 

Rawson Elec. Ins 

Rubicon ( ompany 
CALORIMETERS 
Peroxide, Oxygen Bomb 

Burgess-Parr Co 

Gaertner Scientific Co 
Steam 

Ellison Draft Gage (i 
CAPACITANCE METERS 

General Electric Co 

General Radio Co 

Jewell Elee. Inst. Co. 

tubicon Company 

Weston Elec. Inst. Corp 
CARBON DIOXIDE METERS 

Brown Instrument Co. 

Foxboro Co. 

Republic Flow Meter (o 

lagliabue Mfg. Co., C. J 
CARBON MONOXIDE METERS 

Tagliabue Mfg. Co., C. J 


TESTING CABI- 


CATHETOMETERS 
R. Y. Ferner Co 
Gaertner Scientific Cor 
CEMENT TESTING INSTRUMENTS 
Alfred Suter 
CHRONOGRAPHS 
Rk. Y. Ferner Co 
Gaertner Scienti Cor 
CHRONOMETERS 
R. ¥. Ferner Co 
ragliabue Mfg. Co., C. J 
CLINOMETER 
Baldwin-Southwark ¢ 
CLOCKS—Gage Board 
Brown Instrument ¢ 
Bristol Company 
Foxboro Co 
CLOUD & POUR TEST APPARATUS 
lagliabue Mfg. Co., C. J 
COILS 
Resistance, Inductance, Special. 
General Radio Co 
Rubicon Company 
COIL TESTING EQUIPMENTS 
Rubicon Company 
COLOR TESTER 
Atlas Electric Devices Cc 
COLORIMETERS 
Bausch & Lomb 0; il ¢ 
lagliabue Mfg. Co., C. J 
COMBUSTION CONTROL EQUIP- 
MENT 


Bristol Company 
Brown Instrument Co 
Illinois Testing Lab., In 
Morey & Jones, Ltd 
COMBUSTION SAFETY CONTROL 
Minneapolis-Honeywell Co 
COMMUNICATION MEASURING IN- 
STRUMENTS 
General Radio Company 
Rawson Elec. Ir ( 
COMPASS 
laylor Instrument ¢ 
COMPARATORS 
bh. C. Ames Co 
Bausch & Lomb Optical Co 
Federal Products Corp 
R. Y. Ferner Co 
Gaertner Scientific Cory 
General Electric Co 
CONDENSER LEAKAGE RECORDERS 
CONDENSERS—Electrical 
General Radio Co 
Rubicon Company 
CONDUCTIVITY METERS 
Indicating, Recording, Controlling 
Rawson Elect. Inst. Co 
Rubicon Compans 
CONCENTRATION RECORDERS 
CONSTANT SPEED & FREQUENCY 


SETS 

CONTOUR MEASURING PROJECTOR 

Bausch & Lomb Optical Co 
CONTROLS, AUTOMATIC 
Combustion 

Morey & Jones, Ltd 
Combustion Safety 

Minneapolis-Hor ell ¢ 
Condensation 

Bristol Comy 


Brown Instrument ( 
Foxboro Co 
Minneapolis Ioneyw ( 
Morey & Jone Ltd 
ragliabue Mfg. ¢ ( 
Demand Pressure 
Foxboro Com 
Feed Water 
Bristol Co 
Brown Instrument ¢ 
Foxhoro Co. 
Filter Rate 
Bristol Company 
Brown Instrume 
Foxboro Co 
lagliabue M ( EJ 








RUBICON 
CURRENT TEST SET 











A highly 


instrument for 


convenient 
measuring alternating currents without 
interrupting service. Described in Bul 
letin No. 180. Write for your copy. 


RUBICON COMPANY 


Electrical Instrument Makers 
29 N. 6TH STREET PHILADELPHIA, PA 























COMMERCIAL 
ENGINEERING LABORATORIES 


1612 WOODWARD AVI DETROIT, MICH 
Kstablishid 1912 
s 
CONSULTING AUTOMOTIVE ENGINEERS, IN 
STRUMENT MAKERS AND IMPORTERS WITH 


TWENTY YEARS EXPERIENCE SERVING THI 
AUTOMOTIVI AND ALLIED INDUSTRIES 


UR consulting service includes the de 
development of Internal Combustion Engine 


both Diesel and Gasoline, for all tvpes of serviee. We 
ire experienced in all the puajor probler ‘ ecter 
therewith, such as Fuel Injection, Carburetion, Mani 
folding, Combustion Chamber Desivi re } 

In serving the Industry many problen of Noi 


ind Vibration have been encountered whiel require 
a comprehensive study of these ubject includi 
large amount Ol original researcn We ine no TI 


prepared to analyze such problem 


The Instrument Department offers the be 


ments known for the tudy of the above problen 
Air and Fuel Flow Indicators, Multiple Iingine Ind 
cators, for anv number of eyvlinders and all pressure 
Slow Motion Study Equipment of all type ind con 


plete equipment for the study and abatement 


Vibration and Noise, are available 
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Flow 
Brown | ( 
} t ( 
K | ¥M { 
| w Mfg. ( ( 
Gravity 
I wM { ( 
Humidity 
ir { y 
rown Instrument ( 
Foxboro Co 
I Mi Co., ( 
la It t Con 
Humidity . Temperature 
Ir 
Brown Instrument Co 
1 oro ¢ 
I resting Lab 
Mir ipolis Honeywell 
! ibue M % ( 
| l t (% 


Liquid Level 


Rr 

Ir | { 

| ro 

I l I 

Repu I vy M r { 

l hue MI ( ( 
Pressure & Vacoum 

Br { iny 

Brown Instrument ¢ 

I hore (x 

Aline iw I mevvwe 

I hue M (o., ¢ 

T r Instrument Co 


Pyrometer 
RB 


Brown Instrun ( 
I I ng Lal 
! Flow M r ( 
! I Mfg. ¢ ( 
| r Instrument ¢ 


Rate- Volume 
I ( 
Tabliabue Mfg. ( 

Refrigeration 


Special 
M i ‘ 
Rubicon Ce 


Tachometer 


WV | Ir ( 


( 
I n Instr ( 
I oro ( 
I I 
| M ( ( 
I ru ( 
Thermostat 
Br ( 
Rr lr ( 
| 
M i \ 
| M ( ( 
l'ay Instru ( 
Thickness 
Time 
Br { pany 
R \ lr ( 
| ro ( 
l les I 
I bue M ( ( 
lay Instrur ( 


Unit Heater 
Minneap 


Hloneyw 

Vacuum 

Bristol Company 

Brown Instrument ( 

I boro (x 

lagliabue Mfg. Co., ( 

Tavlor Instrument ¢ 
Valve—Motor Operated 

Bristol Company 

Brown Instru ( 

Foxboro Co 

Minneapolis- Honeyw 

Rey Flow Meter ¢ 

Ta bue Mfg. Co., ¢ 

Taylor Instrument ¢ 
Water Level 

Bristol Co 

Brown Instrument Co 

Foxboro Co 


Republic Flow Meter 


Tagliabue Mfg. Co., ¢ 
age oa 

Bo Electric Co 
INSTRUMENTS 
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mopar 
pa 


COORDINATOGRAPHS 


COUNTERS—Revelution 
Bristol ¢ iny 
Brown Instrument ¢ 
Baldwin-Southwark Corp 
Stroke 
: went Southwark ( 


COUPLING TRANSFORMERS 

General Radio 
= Tester 

aldwin-S 
CURRENT RECORDERS 

Bristol Company 

Leeds & Northrup Co 

I ibue Mfg. Co., C. J 
CURRENT REGULATORS 
CYCLE wy te nes 

General Rad ( 
oo GRADUATED 

igliabue Mf Co - 

DAMPING TESTER 

Baldwin-Southwark Cor; 
DECELEROMETER 
DEFORMETER (Beggs) 

Baldwin-Southwark Corp 
DEMAND METERS 
Gas 

Foxboro Company 

Republie Flow Meter ( 
Electric 

General Electric Ce 
DENSITOMETERS 
DENSOMETERS 
DIVIDING HEAD 
Optica! 

Bausch & Lomb Optical ¢ 
DIVIDING MACHINES 

R. Y. Ferner Co 

Gaertner Scient Corp 
DRAFT GAGES—see Gages 
DYNAMIC BALANCING 


EQUIPMENT 
DYNAMOTORS 
EARTH CURRENT METERS 
EBULLIOMETERS 7 
lagliabue Mt ae 


ELECTRIC TELEMETER 
Raldwin-Southwark Cor 


ELECTRIC WAVE FILTER SECTIONS 


General Radio 
ELECTROMETERS. 
Rubicon Co 


ELECTRONIC METERS 
Rawson Elec. Inst. Co 
EMPLOYEES’ ‘“‘IN AND OUT’’ 
TIME RECORDERS 
ENGINE INDICATORS 


Baldwin-Southwark ( 
EXTENSOMETER 
Baldw n-Southwark ( 


\ d Suter 
FADE- yon 
r De ( 


FATIGUE TESTERS 
A Dy 





FLASH & BURNING POINT TEST- 
ERS 


la ibue M ( C. 2 

lavlor Instrument Co 
FLOW METERS 
Indicating 

M & Jor Lid 
Indicating & Recording 

Brown Instrument ¢ 

I boro Co 

Repu Flow Meter ¢ 

I ) \l Cr Ea 
lp secon 

R Instr. Co 
FOLDING TESTER 
FRACTIONAL HORSEPOWER MO- 

TORS 

Bodine Eleetrie Co 
FREEZING CABINET 

Atlas Electrie Devices ( 
FREQUENCY METERS 
Indicating 

Gener Electrie Co 

Jewell Electrical Instrument Co 

Weston Elec. Inst. Corp 
Controlling 
Recording 

Bristol Company 
Standards 

General Radio ( 
FUEL ANALYSIS APPARATUS 

Burgess-Parr Co 
FUEL FLOW INDICATOR 

Morey & Jones, Ltd 

Republic Flow Meter 
FURNACE CONTROLS 

Bristol Company 

Taylor Instrument Companies 
































MII70 COMPARATOR 
Here is an extremely accurate instrument with 
a 50mm range reading to .0lmm. 
A complete description and prices of this and 
other Comparators will be sent on request. 
The GAERTNER SCIENTIFIC CORP. 
1201 Wrightwood Ave. Chicago, U. S. A. 
Measure 
Crystals 
Fibres 
Textiles 
Wires | 
Threads | 
| 
Pivots | 


and others. 














This microscope and support will constantly 
check all pieces of small dimensions to an ac- 
curacy of .00005”. Readings are made without 
vernier. It is a Societe Genevoise product. 


Ask for catalog 525 


THE R. Y. FERNER COMPANY 


1131 Investment Bldg. Washington, D. C. 











FUSES 
astrument 


GAGE ROD: 
eas 


GAGE TEST 
hor Te 


GAGES 
Absolute Pre 
r 1 
wn In: 
ro ( 


i 


mv Ins 


Amplifying 


B. C 


Cylinder 
B.C. A 


Federal P 
R. Y. Fe 
Deformatior 
Baldwin 
Depth 
B. ( 


Federal 
Dial 

B. C. An 

Federal P 

R. Y. Fe 
Differential 

Brown In 


Grinding 
Federal 
Liquid “¥ 


Bristo 


Loss of Hez 
B i ¢ 
Brown Ir 
Foxbore 
Morey & 

Pitch Diam 
| ler 


R. Y. Fe 
Pocket 
a om 


Pressure 
Bristol ( 
Brown It 
I Oro 

Alfred S 

lagliabu 
Taylor Th 

Pressure-Te 
Bristol | 
Brown I 

Foxboro 

Illinois 

Tagl . " 
| ri 

Pressure & 

stol | 
Ms wn I 
Foxboro 
igliabu 


Recording- 
Bristol 
Bre wT I 

igliaht 
Taylor J 

Strain 
Baldwin 
Alfred § 

Tester 

saldwin 

Thickness 
B.C 
Federal 
R. Y. F 





eke 


FUSES 
— 


t » Laboratories 
GAGE RODS 
wliabue Mfg. Co., C. 1B 
GAGE TESTING OUTFITS 
Amthor Testing Inst. Co 
GAGES 
Absolute Pressure 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Republic Flow Meter Co. 
Tagliabue Mfg. Co., C J 
ylor Instrument Companies 
a 
,. ( Ames Co 
ederal Products Corp 
: Y. Ferner Co 
Comparator 
B. C. Ames Co 
Federal Products Corp 
R. Y. Ferner Co. 
Cylinder 
B. C. Ames Co 
Federal Products Corp 
R. Y. Ferner Co. 
Deformation 
Baldwin-Southwark Corp 
Depth 
B. C. Ames Co 
Federal Products Co 
Dial 
B. C. Ames Co 
Federal Products Corp. 
R. Y. Ferner Co 
Differential Pressure 
Brown Instrument Co 
Foxbore Co. 
Morey & Jones, Ltd. 
Republie Flow Meter Co 
Tagliabue Mfg. Co., C 
Draft 
Bristol Company 
Brown Instrument Co 
Ellison Draft Gage Cc 
Foxboro Co 
lagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Drill 

Bausch & Lomb Optical Co 
Flow 

Morey & Jones, Ltd 
Grinding 


Federal Products Corp 
Liquid Level 
Bristol Company 
Brown Instrument Co 
Ellicon Draft Gage Co 
Foxboro Co 
Illinois Testing Labs., Inc 
Morey & Jones, Ltd 
Republic Flow Meter Co 
lagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Loss of Head 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Morey & Jones, Ltd 
Pitch Diameter 
Federal Products Corp 
t. Y. Ferner Co 


Pocket 
R. ©. Ames (Co 
Federal Produets Corp 
Pressure 


Bristol Company 

Brown Instrument C¢ 

Foxboro Co 

Alfred Suter 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pressure- Temperature 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Illinois Testing Labs., Ine. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pressure & Vacuum 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

lagliabue Mfg. Co., C. J 

Taylor Instrument € vase nies 
Profile 

Bausch & Lomb Optical Co 
Rain 

Taylor Instrument Companies 
Recording—Distance 

Bristol Company 

a Instrument Co. 

agliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Strain 

saldwin-Southwark Corp. 

Alfred Suter 
Tester 

Baldwin-Southwark ( orp. 
Thickness 

B. C. Ames Co. 

Federal Products Corp. 

R. Y. Ferner Co. 


Vacuum 
General Electric Co 
Volume 
Brown Instrument Co 
Foxboro Co 
Water Level for Boilers 
Bristol Company 
Brown Instrument C¢ 
Foxboro Co 
Wind 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Compar 
GALVANOMETERS 
Brown Instrument C 
General Radio Co 
Illinois Testing Labs., Inc 


Jewell Electrical Instrument Co 


Rawson Elec. Inst. Co 

Rubicon Company 

Weston Elec. Inst. Cory 
GAS ANALYTICAL METERS 
Chemical 

Tagliabue Mfg. Co., C. J 
Electrical 

Brown Instrument Co 
GAS LEAK INDICATORS 

laylor Instrument Compa 
GASOLINE METERS 

Buffalo Meter Co 
GAS-METERS 

Brown Instrument C¢ 

Foxboro Co 

Tagliabue Mfg. Co., ¢ 
GASOMETERS 
GEOPHYSICAL 

INSTRUMENTS 

GOVERNORS 
Laboratory Dry & Wet Gas 
Pressure 

Bristol Company 

Brown Instrument Co 

lagliabue Mfg. Co., C. J 
Pump 

Tagliabue Mfg. Co 
GLASS BLOWERS’ GOGGLES 

Burgess-Parr Ce 
GLASS STRAIN TESTERS 


GREASE TESTING —— 


Tagliabue Mfg. Co., ¢ 
GROUND DETECTORS 

Rubicon Company 

Weston Elec. Inst. Corp 
GROUND-OHMER 


GYPSUM TESTING INSTRUMENTS 


Alfred Suter 
HARDNESS TESTERS 

Baldwin-Southwark Cor; 

Alfred Suter 
HARMONIC ANALYZERS 
HELIOSTATS 


Gaertner Scienti 


HIGH FREQUENCY APPARATUS 


Rawson Elec. Inst. Co 

Rubicon Company 

Weston Elec. Ir ( 
HIGH VOLTAGE 
Fuses 

Littelfuse Labor 
Indicators 

Jewell Elec. Inst. Cory 

Weston Elee. Inst. Cory 
Measuring Devices 

General Electric Co 

Jewell Elec. Inst. ¢ 

Weston Elec, Inst. Cor 
Testing aonees 

General El Cr 
HUMIDITY CONTROLLERS 

Bristol Company 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

laylor Instrument Con 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 

Bristol Company 

Brown Instrument ¢ 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Comp 
HYDROGEN ION METERS 
Indicating 

Rubicon Company 
Controlling, Recording 

Leeds & Northrup C« 


HYDROMETERS 
Tazliabue Mfg. Co., €. J 
aylor Instrument Compar 
HYGROMETERS 


Brown Instrument C 
Foxboro Co 
Tagliabue Mfg. Co., 
Taylor Instrument Compar 
ILLUMINOMETERS 
Weston Elec. Inst. Corp 
IMPACT BARONESS TESTER 
Alfred Suter 
IMPACT TESTING MACHINES 
Alfred Suter 
Alternating 
INDICATORS—See Gages 
INDUCTANCES 
General Radio Co 
Rubicon Company 





CATHODE-RAY OSCILLOGRAPH 

















High sensitivity and brilliance of the images for 
both visual and photographic observations are 
significant features of the General Radio 
cathode-ray oscillograph. This is a complete 


equipment which operates entirely from the 110 
volt alternating-current mains. It is adapted for 
all kinds of experimental work involving short 
time intervals and high frequencies. 

The price of the complete equipment is 
$280.00. Write for details. 


GENERAL RADIO COMPANY 


OFFICES LABORATORIES FACTORY 
CAMBRIDGE A, MASSACHUSETTS 








The 
EPPLEY S!I dedimhinienine ELL 


A precision Standard of Electromotive | 





The lou temperature coefficient form of the 
International Standard of Electromotive Force 


Cat. No. 100. Standard Cell, 


Ise I Ca 
(suarantes } t i 
Neg 1gib perat r i 
t over 3 M black | 
With Eppley Laboratory Certificate $20.00 
With Bureau of Standards Certificat 25.00 


[EPPLEY | 
THE EPPLEY LABORATORY, IN¢ 
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INSTRUMENT CALIBRATION AND 
REPAIRS 
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\\ } | ( 


INSTRUMENT FUSES 
La 


INSTRUMENT OILS 
INSTRUMENT TRANSFORMERS 
(y L { 
t lt { 
\ I I { 
INSULATION TESTING EQUIPMENT 
{; } { 
INTEGRAPHS & INTEGRATORS 
gap wre ceny ert ey 


INVERTED CONVERTERS 


408 TIMING RECORDERS 
KEYS AND SWITCHES 
ft Rad ( 
( 


KILNBOY 


{ 
KILOVOLT AMPERE METERS 
KLYDONOGRAPHS 
LABORATORY WASHING MACHINES 
\ k ric D { 
LAS eneres 


! 
LAUNDER- OMETER 
} DD ( 

LENGTH MEASURING MACHINES 

- ( 

{, r . { 
LEVELS 
Centering 

> A { 

c. wa Oe r ( 
Engineer's, Wye, Precision, Prism 

ms Mel r ( 

orl i i 

LIQUID METERS 

Buff Meter ¢ 
LOCOMOTIVE INDICATORS 

BR iw SS \ ( 


LUSTER METERS 

MACHINE OILS 

MAGNETOMETERS 
Rut ( 


MANOMETERS 


MASTER CLOCKS 
( ; 


MEGOHMMETERS 
I s Test I 
Jew h | ( 
Rut n { 
MEGOHM VOLTMETERS 
lew t r { 
\\ n } l ( 
MELTINGPO NT APPARATUS 


\ 
\ { 


METER PROVERS, Gas 
METER TESTERS, Gas 
MICROMETERS 
R. Y. 1 { 
( rS 
MICROAMMETERS 
{ + ( 
t I ( 
K h l ( 
\\ b I { 
MICROFARADMETERS 
. R { 
k r { 
\ 
MICRO PYROMETERS 
MICROSCOPES 
Brineti 
I 4 
G ~ { 


Measuring 
. 4 
Metallegraphic 
A ] i? 


Pe aregraphical 


Toolmakers 


& 1 0 
NICROTOMES 
R 0 
WILLIAMMETERS 
{ F { 
( R ( 
a I { 
R nk ] i 
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MILLIVOLTMETERS 
B Cor 
BK nstr { 
( Ele { 
i | I 
J k I ( 
R n I I ( 
| . Ir i ul 
\W t Ir { 


MOISTURE on 
{ 
MOTOR RADIATOR ewes 

i \ 

moTioN RECORDERS 
Mechanical 
ir ( 
I ro ¢ 

l S nw ( 


moToRs 


KE 
B I 
MULTIMETERS 

Jew Ele . 

Rawson Ele ( 


a PEN ———— 
MULTIPLIERS 


ew { 
Westor - 1 ( 
NEON FILLED TUBES 
NEPHELOMETERS 
OHM METERS 
General Radio ( 
lew } lr ( 
Raw I I ( 
R n Cor 
We I l { 
OILS 
OIL METERS 
Buffalo Meter ¢ 
OIL TESTING APPARATUS 
\ s } ( 


OPERATION RECORDERS 
Electrical 


bue Mfg. ¢ ( 


ORIFICE METERS 
Indicating 
Morey & Jor Lt 


Indicating & tee 
Brown Instrument ¢ 
} ore Co 
l me Mf Co., ( 
ORSAT APPARATUS 
OSCILLATORS 
Weston Ele Ins 
OSCILLOGRAPHS 
Ger } r ( 
General Radio ( 
OXYGEN RECORDERS. 
Mfg. ( ( 
PAINT TESTING INSTRUMENTS 
trie D a 


PANTOGRAPHS 
G 

PAPER TESTING INSTRUMENTS 
Atlas } ey 


{ 
PERFORMANCE. METER 
sy hy sid 
b { 
PAPER TESTING INSTRUMENTS 
PERISCOPES 
Bausch & Lomb Oy ( 
Gaertner Sciet ( 
PHASE INDICATOR 
PHASE SEQUENCE INDICATOR 
PHONOGRAPH TURNTABLES, 
Electric 
Bodine } rie ( 
PHOTO-ELECTRIC COLOR 
panty rm 


PHOTO. ELECTRIC COLOR 
gn ng 
{, { 
PHOTO. ELECTRIC CELLS 
ty i 
Westor : Inst. ¢ 
PHOTOMETERS 
Gaertner S { 
B & Lomb 0 ( 
oe MICROGRAPHIC - ieee 
S A “ 
PHYsiCcaL indi MACHINES 
(tlas D ( 
R sin-Southw 
Alfred Su 
PITOT TUBE METER 
Brown Instrur ( 
I boro 
PLANIMETERS 
Automatic Flow Record 
Brown Instrument ( 
} boro { 
Linear 


wn Inst. ( 














ACCURATE 


KNOW LEDGE 
of your flow conditions 


with the 


MOL 


FLOW INDICATOR 


Specially calibrated in any de- 
sired units for direct reading of 
rate of flow. Adaptable to lines 
carrying water, oils, chemicals. 
air, gas and steam—under pres- 
sures up to 1000 pounds. 









Close Hook-up Type mounts 
directly on flow line (see cut). 
Remote Hook-up Type permits 
mounting Indicator at any con- 
venient distance from pipe line. 
Write for Bulletin 208, which gives 
interesting technical details and 
list of users near you..... No 
obligation. 


MOREY & JONES, Ltd. 


Manufacturing Engineers 


922 So. Hemlock St. 


Close Hook-up 
Type 


Los Angeles, Cal. 

















‘Lan INDUSTRIAL JEWEL COMPANY announces 
their inauguration to furnish a superior grad 
ot Jewels and Jewel Bearings for precision in 
struments and industrial uses. 

They hope that their organizati 

may be favored with inquiries 


from users f their product 


THE INDUSTRIAL JEWEL CO. 


26 BEDFORD STREET WALTHAM, MASSACHUSET 


s 
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INSTRUMENT LITTELFUSES 


LITTELFUSE LABORATCRIES 


772 WILSON AVE. CHICAGO, ILL. 
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REGULA’ 
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General 
Genera 
Jewell 
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POLARISCOPES. ' 
» Optical Co 


ntifie Cory 
posiTiON RECORDERS 
Br npany 
nro Co, 


ny 


J 
povENTIOMETERS tndcati 


-rOWwT 


R 1 Company 
aeonntion & Controlling 
Brown Instrument Cc 
Standard Cell Comparinn 
Eppley Laboratory, In 
Feussner Type 
Eppley Laboratory Ine 


POWER fowedeer —_— 


jewel Ele. ns. Co 
nst. Corp 


mn Elec 
PRESSURE RECORDERS 


Taylor Instrument Cos 

PROCESS TIMING AND SIGNALING 
ee 

Bristol Company 

| aahees Miz er ae 
PROJECTION LANTERNS 

Bausch & Lomb Optical Co 
PROTRACTOR 
Optical 

Bausch & Lomb Optical Co 
PSYCHROMETER 
Recertias 

Bristol Ce any 

Brown Ins run Co 

Foxboro ( 

fagliabue Mfg i. €.J3 

ravlor Inst. Companies 
Sling 

laylor Inst. Companies 
PYRHELIOMETERS— 
Weather Bureau Type 

Eppley Laboratory, Inc 
PYROMETERS 


Radiation 
Indicating 
Brown Instrument Co 
Pyrometer Instrument Co 
laylor Instrument Companies 
Recording 
Brown Instrument Co 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Inc 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Indicating 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Ine 
Taylor Instrument Companies 
Recording and Controlling 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Inc 
Jewell Elec. Inst. Co 
Pyrometer Instrument Co 
Taylor Instrument Companies 
RADIATION TUBES 
Pyrometer Instrument Co 
RADIO FREQUENCY OSCILLATORS 
General Radio Company 
Jewell Elee, Inst. Co 
RADIO SET ANALYZERS 
General Radio Company 
Jewell Elec. Inst. Co 
Weston Elec. Inst. Corp 
RADIO TUBE CHECKERS 
General Radio Company 
Jewell Elec. Inst. Co 
Weston Elec. Inst. Corp 
RADIO TEST PANEL 
Jewell Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst, Corp 
REFRACTOMETERS 
Bausch & Lomb Optical Cx 
7 ~~ geen Controls 
RELAYS 
General Electric Co. 
General Radio Co 
Jewell Elee. Inst. Co 
ae apolis-Honeywell Co 
Weston Elec. Inst. Corp 
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vacuum Contact 
Burg 
Vacuum Tube 
s Parr Co 
REMOTE — EQUIPMENT 
Bristol Cc y 
Brown ‘cena ent ¢ 
General Electric Co 
Republic Flow Meter ¢ 
RESISTANCE—Electrical 
General Radio ¢ 
Rubicon Compa 
ee a 
Gene - , if 
Rut 
SACCHARIMETERS 
Bausch & Le b Oy ( 
laylor Ins { 
SACCHAROMETERS 


SALINITY INDICATORS 
Ruhicon € 
SCALES 


pre tner s ! ( 


SEISMOGRAPHS 
Y. Fe ( 
SERVICE RECORDERS 

SHUNT METERS 


Bristol ¢ 

SHUNTS 
Jewell Elec ( 
Rawson Ele I ( 
Rubicon Company 
Weston Elec. Inst. ¢ 

SIGNALING DEVICES—Automatic 
Brown Instrument ¢ 
Republic Flow Meter ¢ 
Rubicon Company 

SLOW — — 
Bodine El Co 
Minneapolis ( 

SPECIAL INSTRUMENTS 
Burgess-Parr € 


SPECIAL ELECTRICAL 
INSTRUMENTS 





t In ( 
SPECIFIC "GRAVITY ‘APPARATUS— 
Gas 


SPECTROGRAPHS 
Bausch & Lomb Optical ¢ 
R. Y. Ferner ( 
Gaertner Scientific Cor 
SPECTROSCOPES 
Bausch & Lomb Optical ¢ 
R. Y. Ferner C¢ 
Gaertner Scient 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical ¢ 
Gaertner Scientific Cor 
SPEED INDICATORS 
See Tachometers 
SPEED ——-" 
Bristol Cc 
Brown Ins 
STANDARD ‘CELLS 
Eppley Laboratory, I 
Weston Elec font Cor 
STOP WATCHES 
R. Y. Ferner Co 
STRAIN GAGES 
Baldwin Southwark Corp 
Alfred Suter 
SULPHUR DIOXIDE _— 
Tagliabue Mfg. Co., ¢ 
SULPHUR DETERMINATION 
APPARATUS 
Burgess Parr Co 
Tagliabue Mfg. Co., €. J 
SUNSHINE RESORDERS 


Taylor Instrument Comp 
SURGE INDICATORS AND 
any ewe 
General Elec 
SYNCHRONIZING FORKS— 
Electrical 


General Radio Co 
SYNCHRONOUS MOTORS 

Bodine Electrie Co 
TACHOGRAPH 

Baldwin-Southwark Cor 
TACHOSCOPES 

Brown Instrument Co 
TACHOMETERS 

Bristol Company 

Brown Instrument ¢ 

Foxboro Co. 

Weston Elec. Inst. Corp 
TELEMETER 

Baldwin-Southwark Corp 
TELESCOPES 

Bauseh & Lomb Optical ¢ 

R. Y. Ferner Co 

Gaertner Scientific Corp 





AT YOUR 
COMMAND 


® 


All the latest developments in methods 
and apparatus for technical measurement. 


The ARCHIV FUER TECHNISCHES 
MESSEN presents in classified, indexed 
form, on sheets prepared for filing, peri- 
odic summaries of the most advanced 
measurement theory and measurement 
practice in science and engineering. Rec- 
ognized experts on different subjects 
gather the valuable information scattered 
throughout the literature of the world, or- 
ganize it so you can get at the subject you 
want directly, and adapt it into the most 
effectively useful summaries. 


These summaries are published in re- 
ports of 32 pages each, |2 reports annual- 
ly. The series will be complete in five years, 
covering every branch of science and 
engineering. The editor, Dr. Ing. George 
Keinath, is Honorary Professor for Electri- 
cal Measurement, Technische Hochschule 
Berlin, also author of "'Elektrische Tem- 
‘ and "Die Technik 
Elektrischer Messgeraete."' 


perature Messgeraete’ 


In comparison to the value of having the 
most advanced ''state of the art'’ of tech- 
nical measurement at your command, the 
subscription price, $5.00 per year, is ab- 
surdly low. $6.00 in combination with a 
year's subscription to INSTRUMENTS. 


® 


Send your subscription to 


INSTRUMENTS PUBLISHING 
COMPANY, 3619 Forbes Street, 
Pittsburgh, Pa. 
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TENSILE TESTERS FOR PAPER, 
WIRE, SHEETS, ETC. 


TENSOMETER (Huggenberger) 
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Ba ' s hwark (ory 
Portable—Tensile—Compression 
“ { 
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Resistance 
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Vapor-Tension 
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VIBROSCOPE 
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Taylor Inst. ¢ ~ 
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WATER METERS 
Foxbor 
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WATER METERS—Hot and Cold 
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WATER & SEDIMENT APPARATUS 
Tagliabue Mfg. ( ( 
WATTHOUR — 
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WATTMETERS 
Indicating 
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Recording 
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INSTRUMENTS 
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® 
A Generating Voltmeter for the Measure 
ment of High Potentials. 


A Thyratron 
Alternator. 


Voltage Regulator for an 


Voltage-Regulating Auto Transformer. 


A Device to Measure the Amount of 
Plane Polarized Light in Low Intensity 
Radiations and to Measure Small Ro 
tations of the Plane of Polarization. 


Wedge Spectrograms without an Ab 
sorbing Wedge 


A Convenient Design of Photoelectric 
Photometer and its Use in Comparing 
X-ray Intensities. 


A Penta Comparison Prism for Spectro 


scopes. 


Compound Compass for Drawing Arcs of 
Great Radius. 


A Carborundum Tool for Cutting Fine 
Surfaces 





@ 


Send Subscriptions to 


F. K. RICHTMYER, Managing Editon 
Cornell University, Ithaca, N. Y. 
Annual Subscription Four Dollars per year, post paid; 


combined Subscription with the Journal of the Optical 


Society of America Five Dollars per year. 
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(Continued from Page A!4) 


Light-ray Indicator for Mapping of Angular Values. (Licht 
trahizeigel zur Kartierung von Winkelwerten.) La onhardt 
7, “ap hi Verein deut. Ingenieure, Vol. 75, July 18, 1931, page 


‘The Askania-Works, Berlin, have developed an apparatus 


vhich facilitates the location of a desired point of the 
arth’s surface (f. i. in case of forest fires, SOS-calls of 
ships, etc.). It consists of two or more devices about 25en 
high, similar to little light-house s, containing a lamp in the 
uppe r part and mirror under 45 in the lowe! part; ove! 

mirror a black wire 1s extended which throws a thin 


ah idow line of about 1.5m. length over the map on which 
the device is installed As the latter can be turned around 
the ir vertical axis the line is adjusted in the direction of the 
ingle found by observation, the intersection of the shadow 
lines gives then, with great accuracy, the point to be lo 
ited. Ha. (2.01) ‘ 
surveying Instruments, Their Uses and Abuses. LL. ( Hig 
bee. The International Blue Printer, Vol. 4, Des 1931, pages 
10, 28 
Modern speed and rough handling ars considered to be the 
reason for most of the deterioration of comparative ly sensi 
tive instruments such as these instruments actually are 
Even the best materials and construction methods avail ible 
by modern technique will not be able to compensate for 
abuses. Ha. (2.01) ; 
Surveying Rods for Height Measurement Without Caleu- 
lation. (Héhenmesslatten ohne Rechnung.) Lips. Z« its h 
Vermessungswesen, Vol. 60, Aug. 1, 1931, pagwes 458-466 

\ few types of surveying rods are described which h ive 
a fixed and a movable division Adjusted to a certain fixed 
point, measurements can be read directly. An example illus- 
trates the method which offers great economy in time and 
field expenses as is shown on three different surveys Ha 
(2.0L) 

The Knife-edge or Hatchet Planimeter. I. Db. Haynes and 
L. C. Haynes. Review of Scientific Instruments, Vol. 2 July 
1981, pages 396-400 


The theory and construction of an extremely simple plani 
meter are developed. It consists simply of an arm of idjust 
able length bent at both ends vertically, one leg being given 
the form of a point which follows the outline of the curve 
to be planimetered, the other having a circular or curved 
edge. The area measured is then A wT a= @/120, where @ i 
the angle between the two extreme positions of the edge 


during one course around the curve, and q is the length of 
the instrument. Ha. (2.01) 

Thickness Measurement Under the Microscope (Dicke! 
messung unter dem Mikroskop.) K. John, Zeitsel 
Instrumentenkunde, Vol. 50, Nov. 1930, pages 638-045 

The author arrives at the conclusion that an exact thick 
ness measurement under the microscope impossible at the 
present. The harmful influences cannot entirely be elimi 
nated. A check reading on the same sample by f 
testing method is therefore suggested by the author 








E.F. (2.01) 

An Instrument for Measuring Small Displacements. 1. I° 

Lanver, Review of Scientific Instruments, June 1951, page 
36-342 

in instrument is described which measures and record 

small displacements such as vibrations and strains from 


dynamic loads. The results of some recent development worl 
yn this instrument are given. (2.01) 

The Repetition Theodolite of CC. Zeiss. (Der Repitionstheo 
dolit von C. Zeiss.) P. Werkmeister, Zeitschrift fuer Instru 
mentenkunde, Vol. 51, Feb. 1931, pages 106-107 

Attention is called to the latest design brous 
market by the C. Zeiss Co K.F. (2.01) 


oor 
Leading Instrument Lines Merge 


The Pyrometer Division of the Wilson-Maeulen Company, 
Inc., has merged with The Foxboro Company. This action has 
followed 25 years of close and friendly co-operation between 
the two companies, and was made wholly in the interest of 
better service by thus being able to offer complete instrumen 
tation to industry. The many users of Wilson-Maeulen pyro 
meters will be served by a larger, more wide-spread group of 
instrument enyineers. 

The entire personnel of the Pyrometer Division of Wilson 
Maeulen Company will be merged with that of The Foxboro 
Company. It is felt that this combining of the knowledge and 
experience of these two organizations will prove an important 
step in the progress of this industry. 

This merger has a significance beyond that of greater facili 
ties. The Wilson-Maeulen Company specializes in the manufac 
ture of electric indicating, recording, and controlling pyro 
meters and electric resistance thermometers for temperatures 
up to 3600° F. Thus, by including the outstanding Wilson 
Maeulen temperature instruments, The Foxboro Company can 
now offer a complete range of instruments of standardized 
quality. 

The Rockwell Hardness Tester that has been manufactured 
by the Wilson-Maeulen Company will hereafter be built and 
sold by the Wilson Mechanical Instrument Company which 
succeeds the Mechanical Instrument Division of Wilson 
Maeulen Company, Inc., and continues in the same factory and 
offices at 383 Concord Ave., New York City. The Wilson 
Maeulen pyrometers and controllers will be built in the excel 
lentiy equipped factories at Foxboro. 


"Let's Build One Ourselves’ 


(Continued from Page 5) 


niceties, essential for industrial or routine use, ai 
clusive, and invariably costly to obtain the first time 
Kventually they are obtained, if the management 1s 
sufficiently patient, and at that time, if only the cost 
of materials finally used is considered, an economy 
has been effected. Total costs Lat tell a different 
story. 

Total costs are most apparent when some outside 
consultant is employed to design and build the in 
strument, for he is in a position to do the necessary 
costly work and to cover his expenses for the job 
The resultant product is usually a suitable instru 
ment, probably as good as one that might be obtained 
from some instrument manufacturer. The cost will 
probably hye highs i 


} 


Let us consider the accompanying reproductions 
of advertisements that appeared in the same issue of 
one of our leading trade papers. Both picture instru 
ments for testing bearing noises, and both give rea 
sonably accurat explanations of the work accom 
plished by the instruments. A close examination of 
the instruments shown reveals a striking similarity in 
design. The two advertisements, and the two instru 
ments, are alike in their essential details. One instru 
ment was built by a specialist who knew his costs ane 
covered them in his price, the other was made by an 
instrument concern supplying the entire industry 
and consequently spreading development costs over 
mans sales. One cost $8,500. the other S750. In 
neither case was there an undue profit : the difference 
lies entirely in the charge per instrument sold for th 
cost of development. And yet, where vacuum tubes 
are used in instrument construction, ever, Cheesy 
is tempted to build his own. 

very week, the management of some corporation 
decid S. sa t’s build one Ours¢ Ive a”? and everVvy WeCK. 
with f¢ W CAC ptions, SOL othe ANAC ni decide $ 
to stop the expenditure for instrument development 
which originally looked simple. The false economy of 
designing and building one’s own instruments hb 
comes evident and is remembered until a new need 
arises, a new engineer believes that he can build som 


thing to fulfill the needs, and again the management 


decides, Eels build Ore ourselves.” 
%O@eo* 

Numbered amon the newest of firm to invade the pres 
sion and electrical instrument field is the Industri Ie 
Company, Inec., of Waltham, Ma 

The compan is owned and operated bv a roup of 
experience in the jewel beoring industry, many of the rie 


having spent a lifetime in this line of endeavor. Ut is the inten 
tion of the company not only to furnish jewels and jewel be 


ings to present users but to develop new uses for their prod 
uct. An experimental staff will be maintained to assist product 
engineers and designers with their problem The most moder 
equipment and approved methods of manufacture will be en 


ployed in their plant 


+o@oe 


Harry J. Hosking has resigned his position in the researct 
laboratory of the Roe ler and Hasslacher Chemic Aa OT 
Niagara Falls, N. Y., to take up similar work with Foster D 
Snell, Inec., 130 Clinton St., Brooklyn, N. ¥ 
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J tion. 
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te Siar er Caenaeoe when measuring high temperatures. Sup« 
Ai co Al4 Sensitive Tubes have time lag of approx 
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Review of Scientific ipstraments.. _ RAPID RECORDER 


Beat 2 ] ‘aff Cornell University, Ithaca A260 
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Improved se 
Tycos Self-Acting 
Re gu lator 


r | 
| HE Tycos Self - Acting 





Temperature Regulator is an 
ideal instrument for inexpensive control, particularly where com- 
pressed air is not available and the cost of a compressor is not 
warranted. 

a Several important improvements make the Tycos Self-Acting 
Regulator a very superior instrument of its type. It has a_pre- 
determined desirable sensitivity which is substantially uniform for 
all ranges. The speed of action, safety overload and sturdy con- 
struction are features of this outstanding control instrument. 
Control points are changed easily and quickly by adjusting nut 
“A.” Scale “B” is useful when resetting the regulator. 

ts This Tycos Self-Acting Temperature Regulator finds use in hun- 
dreds of process industries. Write, telling us the application or 
field in which you are interested and we will send full information, 


sizes and prices. 








BRISTOLS New Full Floating 


Recorder Controller 


gives temperature control 


without distortion... 


Employs a revolutionary principle of operation 


—a tree Jane Vloating between twin air jets 


RISTOL now brings un-thought- In this new BRISTOL instrument, 
of accuracy to the regulation of control is effected by an ingenious 





the temperatures of industrial proc- Free Fane device which actually floats 

esses. Distortion and restraint are from one position to another under 

eliminated by a revolutionary principle the influence of temperature fluctua- friction. And it does not interfere v 
of operation, developed by BRISTOL tions. Floating between twin air jets, the motion of the recording element 
engineers for the new ree lan this Free Jane does no mechanical to which it is attached. Temperat 
Recorder Controller. work. It encounters no resistance or indications accurately tell the state 


the process under ontrol. There is 
distortion or restraint,either at, ab 
or below the control temperatur 
The Free Vane Recorder Controller 
gives precisely the control which the 
temperature record indicates. It in- 
corporates BRISTOL’S perfected sen- 
sitive actuating element of the popul 


} ) 


helical tube type, which has bee: 


accepted by industry as the standard 


of accuracy. 


Ger all di tails —USC coupon belox 
Full information on this remarkable 
new instrument is given in the 24 pag 
illustrated Catalog No. 4001 show: 
here. It warrants careful reading 

every industrial engineer, Send 

your copy NOW. The coupon belov 


brings it to your desk. 


THE BRISTOL COMPANY 


WATERBURY CONNECTI 
Branch Of diron, Bir , Bost 
D r, Detroit, 1 4 _N ? 

& 





THE BRISTOL COMPANY 
Waterburv, Conn. 


TRACE MARK Please send Catalog on BRISTOL'S 
» | Operated Free Vane Recorder Control 
ee Se 
Rrec — PAT tf Addre = a 
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